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IMPROVED MEANS FOR BUOYING UP VESSELS. removed from any point where they would interfere A REMARKABLE RAFT. 


A novel system of buoying up vessels by means of| with the work aboard ship. When the buoys are} On the ilth of August, after a voyage of eleven days, 
collapsible buoys attached thereto, and connected with] lifted up, they can also be turned to catch the wind | distance 700 miles, there arrived in New York harbor, 
a compressed air or other gas supply on the vessel, | and aid the speed of the ship. from Nova Scotia, a timber raft of gigantic propor- 
whereby the buoys may be inflated when tions, remarkable in being the largest of the 
needed, is illustrated herewith, and hasbeen YETI. ag kind that ever made a successful sea voyage. 
patented by Mr. B. D. T. Travis, of Burling- Several months ago an attempt was made to 
ton, N. J. Along both sides of the vessel, tow asimilar structure to this city, but it 
exteriorly and interiorly, are arranged buoys was broken up and scattered by a storm 
of rubber or similar material, connected by upon the ocean. This second effort met 
flexible branch pipes to a common main with no serious obstacles. 
pipe, the main pipes being all connected to This great float was called the ‘‘ Joggins 
a common receiver, to be supplied with air Raft,” after the Joggins—a jog in the Bay 
under pressure by means of an air pump of Fundy—famous to scientists the world 
operated by a steam or other motor. All over. Fora distance of four miles along its 
the pipes leading into the receiver have shore, says the Home Journal (Gardner, 
valves whereby the distribution of the com- Me.), is the most wonderful exhibition of the 
pressed air may be controlled by a single carboniferous period of the world’s forma- 
person, so as to inflate such of the series of tion known in America. 
buoys as may be desired, and each branch The Joggins shore is on the eastern side of 
pipe communicating with an outside buoy Cumberland basin, called by the old French 
has a valve by which it may be cut out of settlers Beaubasin, or beautiful basin. The 
the circuit in case such buoy is disabled. whole of this shore is a coal and stone min- 
Over each outside buoy is a curved cap, and ing region, thickly covered with thin, tall 
a hinged curved shield protects the under trees, which are in great demand in Boston 
side of each buoy when inflated, being con- and New York for piling. Twenty miles 
nected to the cap by a chain, and the down the shore a low cove forms the mouth 
collapsed buoy, when emptied of air, is of a valley, flanked on either side by two 
closely embraced between the cap and the high hills. In this cove the great raft was 
shield folded upon it. The buoy caps are built. 


hinged on the lower ends of hangers hinged The annual shipment of over 100,000 piles 


on the ship’s sides, or on knees, the hang- TRAVIS’ DEVICES FOR PUOYING UP VESSELS. from this region of country, in two hundred 
ers being fastened low down on the ship’s or more vessels, suggested to Hugh R. Rob- 
side. The braces are caught by locks on ertson, of St. John, the idea of towing 20,000 


the upper part of the hangers, and so remain fixed| THERE are 621 newspapers printed in Berlin. Fifty-|at atime in a monster raft. The idea was not original. 
when the buoy is lifted against the side of the vessel, | four are official papers, 70 political, 165 have to do with | It was first attempted from Quebec half a century ago, 
or high above deck, as demanded when in port. By| literature, science, and art, 217 are commercial, and 30| but failed. Two years ago Mr. Robertson patented his 
this plan of lifting the buoys they can be readily! religious. (Continued on page 182.) 


THE GREAT TIMBER RAFT FROM JOGGINS, ‘NOVA SCOTIA, 
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YELLOW FEVER IN FLORIDA. 

During the month of August much alarm has existed 
in Florida, on account of the appearance there of yel- 
low fever. Many deaths have occurred in the smaller 
towns of the peninsula, but Jacksonville has been the 
principal seat of war in the battle between health and 
disease. Daily bulletins have been received from it for 
the last twenty days and haveshown some fluctuations 
in the number of cases and deaths, but on the whole a 
pretty constant number of new cases have been re- 
ported. 

Every means was adopted to check the speed of the 
fever. Resin and tar fires were built and maintained, 
in the hopes that the bituminous fumes would kill the 
bacterial germs. Acting on the theory that concus- 
sion of the air would effect the same result, cannonad- 
ing was extensively practiced. Elaborate quarantine 
arrangements were established, passengers’ baggage on 
the railroads if suspected was detained and fumigated. 
Camps were established for refugees. A sadder form 
of precaution was the pickets. Outlying lines were 
guarded by armed men for the exclusion of fugitives 
from infected districts. On August 20, five new cases 
were reported at Jacksonville and one death, giving a 
total to date of thirty-eight cases and six deaths. At 
present the threatened plague is diminishing, and a few 
more days will, it is to be hoped, witness its end, before 
the evil reached any degree of magnitude. 

+. 4-0 
THE GREAT AUGUST STORM. 

During the week ending August 21st, the United 
States were visited by a severe wind and rain storm 
which may fairly rank among the greatest storms of 
the year. It began on Monday, Texas and the adjoin- 
ing territory being the starting point. Thence it 
moved on in a northeasterly direction, its center reach- 
ing Memphis, Tenn., at 8 o'clock that evening ; twelve 
hours later it reached Louisville..Ky.; and twelve 
hours more brought it to New York. A low barometer 
prevailed along its course, 29°46 being the Memphis and 
Louisville readings at the periods when the storm 
center passed over them. On its way to New York 
the storm passed through the Ohio Valley, and even 
reached the Great Lakes and the St. Lawrence River. 

In the neighborhood of the Gulf of Mexico the high 
water on the rivers and coast did much damage. The 
plantations about the mouth of the Mississippi were 
inundated, a large portion of New Orleans was flooded, 
many washouts were caused on the railroads, and a 
great number of coal barges were sunk. Elsewhere 
similar occurrences are reported, a vast extent of coun- 
try being inundated along the course of the storm. 

In this city the wind reached the rate of thirty-six 
miles an hour, and in eighteen hours of August 21st 
the rainfall amounted to3‘30inches. In some respects 
it ranks as the most severe storm of the year. 


a oe 
THE ELECTRIC LIGHTING CONVENTION. 


The National Electric Light Association, which met 
here last week, is much increased in membership since 
last year, the attendance itself showing it. The papers, 
for the most part, were upon practical topics, explain- 
ing just how certain obstacles may be removed ; some 
were on theoretical problems, and some cited experi- 
ences extremely valuable to others, though costly 
to those who conducted them; for it is always 
instructive to a practical man to be told how a 
certain result may not be obtained, and the reason 
why. 

Some of the principal papers read were: Electrical 
Steam Engineering, by W. L. Church ; Some Practical 
Pointers, by C. C. Haskins ; Measurements of Alter- 
nating Currents for Commercial Purposes, by O. B. 
Shellenberger ; The Ideal Motor, by F.B. Crocker ; 
Disruptive Discharges of Underground Conductors ; 
Electrical Conductors in New York City, by S. 8S. 
Wheeler. 

It is an interesting and instructive study to note the 
growth of this association and the conditions surround- 
ing it, We can all remember when the telephone ap- 
peared and startled us. It was so novel that it was 
hard to understand how it could be made of practical 
value, especially as, at that time, with the apparatus 
at hand, it did not work so smoothly and reliably as 
now. Practical, pushing men got hold of it, and now 
we wonder how we could get along without it. The 
case of the electric light has been, in many respects, 
similar. Who would begin to distribute it? Who 
would be the first to use it ? Projectors delayed, as if to 
give each other a chance to spend a potof money in ex- 
perimenting. It was only a short time, however, when 
a system was devised for both the voltaic arc light and 
the incandescence. Some projectors came out boldly 
and put their money in lighting plants, while others, 
not yet sure, showed an inclination to make the appa- 
ratus and let others do the lighting, until finally there 
came to be no more doubt about there being money in 
selling the light as well asthe plant. Naturally enough, 
with a great field full of ingenious, practical electri- 
cians, the first crude attempts at general distribution 
were improved on over and over again, and this im- 
provement has never known a pause. 
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now even faster than when it first started, one improve- 
ment following another so quickly, it treads upon its 
heels. 

One of the most difficult problems before the officers 
of the association was how to get men who had succeed- 
ed in making improvements to come to the conven- 
tions and explain them. They were slow to do this, 
hard to be convinced that it was to their interest to do 
so; for that they would, like enough, carry away 
with them in exchange the equally valuable discov- 
eries that had been made by others in other directions. 
It has been in this way, by urging men working in the 
same field to exchange ideas with mutual advantage, 
that the management have succeeded in bringing the 
National Electric Light Association to its present satis- 
factory position and awakening so much interest in its 
proceedings. That the theory they worked on was a 
good one is amply proved by the attendance and the 
fact that every big lighting company in the country 
sends a representative to its meetings ; those who have 
come to the earlier meetings and explained their ex- 
periments in the way of removing obstacles, appear- 
ing again and again to repeat the same thing, and 
listen to what others have been doing in the same 
line. 

MEETING OF THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 

The American Association for the Advancement of 
Science began its annual meeting at Cleveland, O., on 
August 15. The usual address of welcome on the part 
of the city was responded to by Major J. W. Powell, 
the president of the Association. The retiring presi- 
dent, Prof. 8. P. Langley, gave his address on the sub- 
ject of the History of a Scientific Doctrine. The 
meeting then lasted until the close of the week. It 
was marked, as usual, by receptions to the Association 
on the part of the citizens of the place of meeting, and 
by evening lectures by members. Prof. Putnam, the 
permanent secretary, reported an excellent financial 
status. The permanent endowment fund exceeds 
$45,000, and the liabilities are nominal. 

In the chemical section, Profs. Maybery’s and Dow’s 
paper on the Salt Brines in Northern Ohio was of 
special interest. They found bromine and lithium in 
the brines from natural gas wells in quantities suffi- 
cient to indicate a commercial value for this product. 
In the biological section, Dr. E. Lewis Sturtevant read 
a paper on a Phase of Evolution. It was a study of 
the dandelion and of its apparent modifications under 
cultivation. He advanced the view that cultivation 
does not cause new variations, but only takes advan- 
tage of those already existing. 

The ever interesting subject of gravitation was 
treated in a paper by Prof. Erasmus D. Preston, en- 
titled Deflections of the Plumb Line and Variations of 
Gravity in the Hawaiian Islands. 

Prof. Atwater gave one of his striking monographs on 
the subject of plant food, stating that it might yet be 
practicable to raise crops in water, the food elements 
being supplied thereto by the cultivator. He cited a 
buckwheat plant thus raised, producing about 800 per- 
fect and 200 imperfect seeds. 

Transisthmian canals were discussed by Mr. W. 
Nelson, who spoke of the Panama Canal as it is, while 
Lieutenant Peary and Commander Henry T. Taylor 
told of the progress made on the Nicaragua Canal. 
The probable cost is now put at fifty or fifty-five mil- 
lions of dollars. 

After the election of officers for the next year, Prof. 
Mendenhall being elected president, the meeting ad- 


journed. 
Se ee 


Cholera and its Effects in Sicily. 

The British consul at Palermo, in his last report, ob- 
serves that business during last year suffered greatly 
from an epidemic of cholera in Sicily, the mortality be- 
ing very great in most of the towns. The population 
of Palermo lived for some months ina stateof ‘‘ savage 
panic.” The effects were heightened by the ignorance 
and superstitious character of the people generally. In 
the poorer quarters it was believed, as in the Middle 
Ages, that the government and the richer classes were 
disseminators of the cholera poison, in order to ex- 
terminate the poorer population. Sisters of charity 
were stoned in their visits to the houses of choleraic 
patients, and even doctors were sometimes obliged to 
visit the sick under military escort. A man with a de- 
cent coat on his back always walked in danger of be- 
ing assaulted, since it was believed that all were agents 
in a conspiracy for the extirpation of the poor. In 
interior towns tragic scenes ensued in consequence of 
this superstition. ‘‘ The popular mind in Sicily seems 
inaccessible to any idea of the virtue of clean water and 
soap,” and sanitation has been so completely neglected 
that it may be doubted whether cholera has not become 
endemic. For atime Messina became a veritable des- 
ert; many of the chief medical men fled, as well as 
numerous apothecaries ; every house was closed and 
food was most difficult to procure, and what was ob- 
tainable was of the very worst quality. The mortality 
was almost entirely confined to the humbler classes, all 
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POSITION OF THE PLANETS FOR SEPTEMBER. 
JUPITER 


is evening star, and once more wins the place of 
honor on the planetary annals, but, after September 
closes, his best period of visibility has passed. The 
prince of planets may be easily found in the south- 
west, setting on the 1st about 3 h. after thesun. He 
isin conjunction with Mars on the 11th, at 9h A.M., 
being 2°12’ north. The planets will be near neighbors 
on the evening of the 10th. He is in conjunction— 
for the third time during the present year—with Beta 
Scorpii on the 22d, at 8 h. P. M., being 28’ south, 
planet and star setting about 30 m. after the con- 
junction. Jupiter sets on the lst at9h. 45 m. P. M. 
On the 30th, he setsat8h.4m. P.M. His diameter 
on the ist is 34".8, and he isin the constellation 
Scorpio. 
MARS 

is evening star and his course through the month is 
one of specialinterest. Moving at a more rapid pace, 
the ruddy planet overtakes and passes his more lordly 
neighbor on the 11th, as already stated. He is in 
conjunction with Beta Scorpii on the 18th, being 2° 
34’ south, and in conjunction with Antares on the 22d, 
being 3° north. A good opera glass will be a valua- 
ble aid in the observation of these celestia] meetings 
and partings. Mars sets on the ist at9h. 19m. P. M. 
On the 30th, he sets at8h. 31m. P.M. His diameter 
on the 1st is 7’.6, and he isin the constellation Libra. 


MERCURY 


is evening star, and takes an active part in the pro- 
ceedings of the solar community during the month. 
Moving eastward in his rapid course, he overtakes 
Venus on the 18th, at 10h. P. M., being 1° 39’ south. 
He is in conjunction with Uranus on the 19th at 
noonday, being 1° 28’south. On the 22d, at2h. P. M., 
he is in conjunction with Spica, being, 55’ north. 
Mercury sets on the Ist at 6 h. 49 m. P. M. On the 
80th, he setsat6h. 20 m P.M. His diameter on the 
1st is 4".8, and he is in the constellation Leo. 


VENUS 


is evening star, and sets at the close of the month 
more than an hour after the sun. Observers will find 
the beautiful evening star in the southwest soon 
after the sun has disappeared. She makes aclose con- 
junction with Uranus on the 19th, at 3h. P. M., being 
14’ north. Venus sets on the ist at 7h.3m. P. M. 
On the 30th, she sets at 6 h. 28 m. P.M. Her diame- 
ter on the 1st is 10.4, and she is in the constellation 
Virgo. 
URANUS 

is evening star and is near Venus and Mercury on the 
19th. Uranus sets on the 1st at 7h. 49m. P.M. On 
the 30th, he setsat5h.59m. P.M. His diameter on 
the 1st is 3’.4, and he is in the constellation Virgo. 


SATURN 


is morning star and the only visible planet in the morn- 
ing sky. He is easily found in the northeast, rising 
2h. before the sun at the beginning of themonth, and 
4h. before him at the close. Saturn rises on the 1st at 
3h. 10m.A.M. On the 30th, he rises at 1h. 32m. 
A.M. His diameter on the 1st is 15".6, and he is in the 
constellation Cancer. 


NEPTUNE 


is morning star. He rises on the 1st at 9h. 58 m. P. M. 
On the 30th, he rises at8h.4m. P.M. His diameter 
on the 1st is 2".6, and he is in the constellation Taurus. 

Uranus, Mercury, Venus, Jupiter, and Mars are eve- 
ning stars at the close of the month. Saturn and Nep- 
tune are morning stars. 
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Gas for Locomotives, 


The Philadelphia Record says that the problem of 
obtaining a cheaper fuel than coal for locomotives, 
which has long bothered railroad men, seems likely to 
be solved soon by experiments now being made with 
gas. A very good test of the new fuel has been made 
at the works of the Electric Light Company, in West 
Chester, which, since the fire that destroyed the old 
plant several months ago, have been dependent for 
their motive power upon the Shaw locomotive. This 
isthe engine that made such a good record in some 
trial trips two or three years ago, but which has never 
done much road service. 

Instead of coal, gas mixed with air has been used in 
the locomotive with entire success in generating 
sufficient power to drive the dynamos. With larger 
machines for producing and mixing the gas, it is 
believed that power enough can be obtained for driv- 
ing locomotives with trains, and a special car is now 
being built at New York to hold a large machine of the 
kind used in mixing the gas and the storage receivers. 
This will be attached to a locomotive, and tests will be 
made soon, probably on the main line of the Pennsyl- 
vania Railroad, or the short branch line from West 
Chester to Phoenixville. The experiments at West 
Chester have been made under the direction of Jack- 
son Richards, who has recently been restored to his old 


position of master mechanic of the Reading Railroad’s 
Norristown, Germantown, North Pennsylvania, and 
Bound Brook lines, and Mr. Richards is sanguine of 
the success of the new fuel. The gas andair are mixed 
in a machine called the Caloric King, the invention of 
Rev. Ballard 8. Dunn. In areport upon its workings 
Mr. Richards says : . 

I am satisfied in my own mind that if machines large 
enough for locomotives are built, with a reserve power, 
it will be a great advantage and saving to burn gas as 
fuel forrailroad purposes. Having some 30 odd years’ 
experience in the construction and management of 
locomotives, I can speak with confidence on the sub- 
ject. I claim, in the first place, that the saving in 
burning gas instead of coal will be very great ; for with 
the present system but about 45 per cent of the fuel is 
used, 55 per cent going to waste, while with Caloric 
King to commingle the gas and air the combustion is 
so perfect that nothing is lost. To illustrate my mean- 
ing it is only necessary to state the fact—well known 
to gas manufacturers—that one ton of coal will make 
about 11,000 feet of gas, which gas commingled with 
air and burnt through the Caloric King will do more 
railroad work than any two tons of coal, besides giving 
the company an additional profit from the sale of coke. 

The next saving, resulting from taking off the back 
pressure, amounts to 20 per cent, while doing away 
with the disagreeable noise of the exhaust, adding this 
strength to the engine. Another advantage to rail- 
road companies is the doing away with all smoke, soot 
and cinders, thus saving the heavy damages that com- 
panies annually pay for property destroyed along their 


lines. 
re 


Lobsters in the Pacific, 

The United States Fish Commission lately sent off to 
California 600 live lobsters, 850 of which arrived safely 
at Sacramento. Several attempts had previously been 
made to send live lobsters across the North American 
continent, but had failed. In the present instance, as 
we learn from Science, Colonel McDonald, Fish Com- 
missioner, personally superintended the packing of the 
lobsters. A crate or box devised by the late Captain 
Chester was used. This was placed within another larger 
box, the intervening space being filled with pounded 
ice. In the inner box the lobsters were placed between 
layers of rock weed, which at times was moistened with 
sea water. Each box had an independent drain, so 
that the fresh water from the melting ice could not en- 
ter the lobster box. The temperature of the latter was 
kept at 45° F. 

A Fish Commission car was used, the boxes along the 
side of it serving as the outer box of the combination 
described above ; one hundred crates, each containing 
six lobsters, being placed in them, and surrounded with 
ice. Each morning before sunrise a careful inspection 
of the lobsters was made, and those that had died were 
removed. The first day 45 died ; the second day, 55. 
After that the mortality was much less. All of those 
that died were in an advanced state of shedding, and 
were in poor condition when theystarted. One-halfof 
the 350 lobsters that arrived safely on the Pacific coast 
were placed in the ocean north of San Francisco, and 
the other half south. The condition of the water in 
that region is similar to that of the Atlantic off the 
Massachusetts coast. The temperature is about the 
same, but is more constant. The lobster on the Massa- 
chusetts coast crawls out into deep water in the sum- 
mer, where the temperature is low, but it is thought 
that the equable temperature of the Pacific will enable 
the lobster in those waters to spend the whole year in 
one spot. 

$$$ 44+-04+ 
The Eggs of the Gnat,. 

In some notes on the development of the gnat, con- 
tributed by Mr. Harry Thomas to Science Gossip, the 
writer says: ‘‘ The female gnat lays her eggs arranged 
spirally, in a sausage shaped colorless jelly, varying 
from one quarter inch to one inch in length, beneath 
the surface of still waters. I obtained specimens dur- 
ing the months of August, September, and the early 
part of October. They were found usually attached to 
the side ef the vessel, by an adherent disk terminat- 
ing a prolongation of their upper extremity just be- 
neath the water, but sometimes unattached, suspended 
several inches beneath the water, when the disk 
reaches to and floats upon the surface. When first 
deposited, the eggs are closely packed together, form- 
inga short, brown string. In a very short time the 
connecting envelope absorbs the surrounding water till 
it has increased to many times its original bulk. The 
eggs then become separated and form an inner spiral 
chain. Slightly magnified, the egg case appears di- 
vided into many equal segments by narrow transpar- 
ent rings, and two transparent threads, twisted with 
each other, may be traced from the neighborhood of 
the lower to the upper extremity, where they unite 
and are continued beyond as asingle thread terminat- 
ing in an adhesive disk. The eggs appear somewhat 
oval in form, and are arranged in a spiral which shirks 
a complete turn, and when all but round, makes a loop 
and goes back again. The nearly completed rings thus 
formed lie each within a separate segment.” 
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| Evaporated Fruit, 

Rochester is the recognized center of the evaporated 
and dried fruit industry of the United States, which 
during recent years has assumed very large proportions, 
the goods being shipped in large quantities to all of 
the leading markets of the world. No finer fruit is pro- 
duced on this continent than is grown in the territory 
embraced under the name of Western New York, comn- 
prising some twelve of the most fertile and richest 
counties of the Empire State. The cultivation of fruit, 
especially apples, has superseded all other agricultural 
products, and has proved the most remunerative to the 
growers. The orchards of the farming community are 
the chief sources of their wealth, and the industry is 
prosecuted with unabated vigor, largely aided by the 
experience, skill, and resources of the great nurseries of 
Rochester, famed throughouttheworld. Whether due 
to this proximity, the favorite climate and soil, or the 
superior and skillful cultivation of the orchardists, one 
thing is certain, that the apples of Western New York 
are sought with avidity, and bring relatively higher 
prices than those grown in any other portion of the 
country. 

The success and magnitude of the evaporation indus- 
try is due largely to the fine quality of the fruit, easily 
and cheaply procurable in abundant quantities, and 
also to the enterprise of the producers in adopting new 
and improved evaporators and machinery in place of 
the crude process in vogue years ago, producing there- 
by a quality of fruit fully as good and palatable to the 
sight and taste as though it were in the fresh or un- 
injuredstate. Thousands of tons of apples are produced 
every season from a quality of fruit heretofore wasted 
and allowed to rot on the ground, and which now forms 
a nice income to the grower. It is in the utilization of 
these waste products that the desiccation of fruit be- 
comes a valuable and indispensable adjunct to every 
fruit grower, and the business may be considered as 
yet in its infancy. 

Within a radius of forty miles of Rochester there are 
more than 1,500 evaporators, from the small farm house 
drier, of a capacity of twenty-five bushels a day, to the 
large steam evaporators, drying 800 to 1,000 bushels of 
apples each twenty-four hours. These evaporators 
give employment during the autumn and early winter 
months to at least 30,000 hands, who average from $5 
to $12 a week, according to experience and usefulness. 
New factories are erected every season, proving that 
the business is profitable when properly and economi- 
cally conducted. Constant care and scrupulous clean- 
liness are the first elements of success in evaporating 
good fruit. The production during the past season, 
1887, may be well considered the largest since the incep- 
tion of the business, some fifteen yearsago. A careful 
estimate places the total quantity at about 30,000,000 
pounds, worth at first cost some $2,000,000. To produce 
this quantity of apples is required 5,000,000 bushels of 
apples, 15,000 tons of anthracite coal, and the constant 
attendance, night and day, of an army of men, women, 
and children, numbering 25,000 to 30,000 The water 
eliminated in the process of evaporation amounted to 
225,000 tons, reducing the bulk of the green fruit to 
about one-eighth of its original weight, each 100 pounds 
yielding when properly evaporated twelve pounds on 
an average. The fruit is usually packed in cases of two 
cubic feet measurement, holding fifty pounds net, the 
product of say eight and one-half bushels’ of green 
apples. 

The advantages in freight alone will be apparent 
from the following comparison, showing the cost of 
shipping one case to Liverpool, England, which at ex- 
isting freight rates will cost a little less than thirty 
cents, while in the green or fresh state in barrels the 
same quantity would cost $2.25, and in the canned 
state almost $2.10, without considering the deteriora- 
tion of the green fruit and the dangers of fermentation 
to the canned article, the apple in the evaporated state 
being transported without any danger of deterioration 
or decay. The refuse of the apples, such as the parings 
and cores, are dried and form the base of all the cheap 
jellies manufactured at present. The quantity pro- 
duced last season will aggregate some 12,000,000 pounds, 
so that not a particle of the fruit is wasted. 

The principal consuming countries abroad are Ger- 
many, England, Belgium, Holland, and France, in 
which the new product has entirely displaced the old- 
fashioned sun-dried fruit. There were shipped alone 
to France during 1887 some 18,0U0 barrels of a quality 
known as chopped or sliced apple, which is dried with- 
out being either pared or cored, and is used chiefly for 
the production of cider, cheap wines, and distillation 
when the vineyards of Francesuffer from the phylloxera. 
Some 4,000,000 pounds were exported during the season, 
of which more than one-half were shipped from Roch- 
ester. New York State evaporated fruits have secured 
a very favorable reputation and strong foothold 
abroad, and can be had in almost any town or city of 
importance on the European continent. The goods are 
also taken in considerable and increasing quantities 
by the West African and Australian trade every sea- 
son, and with the popularity and growing demand at 
home the success of the business is more than assured, 
—Bradstreet’s, 
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With such attachment the plow points follow each 


A simple and compact machine for cleaning and| other and are all permanently connected, so that the 
polishing the blades of table knives, cleaning them| plowman can do better work. 


thoroughly on both sides and their back edges, and 
without strain on their handle fastenings, is illustrated 
herewith, and has been patented by Mr. Robert W. 


An Ironclad Car. . 
Perhaps the only solid iron box car in the Southern 


Jamieson, of Prince Albert, Saskatchewan, N. W. T.,! States to-day is now in use regularly on the Nashville, 


Canada. The machine has two pairs of rub- 
bing blocks, a lower pair for cleaning and an 
upper pair for polishing, these blocks being 
faced with suitable fabric or leather cover- 
ings between which the cleaning and polish- 
ing powder is placed. The lower cleaning 
block is formed by the base of the machine 
frame, having a facing which extends down 
at each side, and is passed at opposite edges 
through slots where it is held by teeth on 
rods journaled at opposite ends of the base, 
as shown in Fig. 2. The upper cleaning 
block has similar toothed rods journaled in 
it, to hold a facing fabric to its lower face, 
there being in the floor of the block a series 
of slots or holes through which moisture 
held by a sponge may pass to wet or damp 
the facing fabrics and the knife brick or 
other cleaning powder placed between them. 
The upper polishing blocks are preferably 
made solid, and faced by suitable leathers 
cemented around them, but so that the 
blocks may be reversed as desired. Trans- 
verse shoulders are provided at opposite ends 
of the blocks for cleaning and polishing 
the back edges of the knife blades. All of the loose 
rubbing blocks are notched at opposite ends to fit ribs 
on the opposite uprights of the frame, and a spring, 
also notched to engage these ribs, is swiveled to the 
lower end of a screw threaded into the head of the 
frame, and having a handle bar, for regulating the 
pressure of the opposing pairs of cleaning and polish- 
ing blocks on the knife blades passed between them. 
rt 8 


IMPROVED SETTING OF CULTIVATOR PLOW POINTS, 

A simple attachment for any cultivator now in use, 
which is cheap and durable, and can be adjusted to 
throw dirt to or from corn, ete., and which will 
thoroughly pulverize the ground without making un- 
necessary work for the horses, is illustrated herewith, 
and has been patented by Mr. Thomas G. Tasker, of 
Onslow, Iowa. A notice of this invention appeared in 
our issue of Nov. 26, 1887, and the accompanying views 


TASKER’'S CULTIVATOR ATTACHMENT. 


represent particularly the manner of attaching the 
cultivator head bar, carrying the plow points, to the 
cultivator beam, and the action of the safety pin, where- 
by the plowpoints are uninjured when a solid obstruc- 
tion is struck. The cultivator head bar is secured to 
the ends of the beams by bolts passing through the 
beams and through angle plates secured to the rear 
surface of the bar, these plates being slotted and bent 
to form a breast piece and straight shoulders, the con- 
struction being such that the bar may be adjusted 
vertically at the points of connection to the beams, 
while the plate may be adjusted vertically on the bar. 


CLARK’S CAR COUPLING. 


JAMIESON’S KNIFE CLEANER. 


Chattanooga & St. Louis Railroad. It was built by 
the United States government more than twenty years 
ago, and, judging from present appearances, it will be 
used for twenty years more. This relic is constructed 
of heavy boiler iron, with doors of the same material, 
and was used to transport powder and ammunition 
along the line of road between Nashville and the South 
to the Federal troops and stations. It afforded perfect 
safety to its contents from those terrors, the Tennessee 
bushwackers, who lay along the track and fired upon 
the occupants of every train. Their bullets fell harm- 
lessly from the sides of the ironclad; so for four long 
years of strife and bloodshed this old traveling maga- 
zine would jog along calmly and serenely through the 
thickest of the fight, indifferent to all attacks that were 
made upon it. After following the army all over the 
South and fulfilling its important mission, at the close 
of the war it was sold to its present owners. It was 
used by them as a baggage car on the Shelbyville 
branch for about fifteen years. Since then it has had 
a checkered career, running as an extra baggage on the 
main line, as a freight car on the different branches, 
and at last it was placed on the Lebanon branch about 
three years ago, where it runs regularly at the present 
time. Could this old fellow speak, what an experience 
he could relate! It is, perhaps, the only relic of the 
kind in the country, and, its veteran friends say, in 
token of past services should be bought by the govern- 
ment and placed in the National Museum, where, 
doubtless, it would be a very attractive feature.—ash- 
ville American. 
rte 


AN IMPROVED CORN HUSKER. 


A simple device by means of which the husk of corn 
can be easily and quickly torn from the ear has been 
patented by Mr. Theodor H. Mehring, of Niobrara, 
Neb., and is illustrated herewith. The device has jaws 
which open and close like shear blades, each of the 
jaws having concave sides, which, when closed, form a 
cup-like cavity, the meeting edges being cut away at 
the middle to form an aperture when the jaws are 
closed, as shown in Fig. 2. Each jaw has a row of 
short inwardly projecting teeth around the edge, as 
shown in Fig. 3, with a pointed prong on the outer end 
to guide the ears of corn into the space between the 
jaws. The jaws are not in thesame plane with the 
handles, but at a considerable angle thereto, and the 
large side of the handle has a sharp-edged tooth to be 
used to cut the silkythreads on the ears. The operator 
holds the husker with his right hand, with his left tak- 
ing an ear of corn by the outer end, when he opens the 
jaws and passes the pointed ends over the stem of the 
ear until the inner end of the husk is inclosed by the 
jaws, so that the stem of the ear projects through the 
aperture. The jaws are then closed so that the teeth 
penetrate the husk, when, with a slight twist, the ear 
is freed from the husk by breaking the stem. 


——_———_—_—_—__~++0+e—_______—_- 
AN IMPROVED CAR COUPLING. 


A coupling in which the pin and link are held in posi- 
tion to be coupled, and the pin antomatically dropped 
into engagement with the link, has been patented by 
Mr. John M. Clark, of Hebron, N. Y., and is illustrated 
herewith, Figs. 2 and 3 being sectional views, Fig. 1a 
pian view, and Fig. 4 showing the link. The hollow 
drawbars each contain a slide having a guide rod on 
which is mounted a coiled spring, the slide moving 
freely on a friction roller. The forward ends of the 
drawbars have each an upward projection, through 
which is a vertical aperture to receive the coupling pin, 
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the slide being held by the action of the spring beneath 
this aperture, and supporting the coupling pin in raised 
position. Toa bracket on the drawbar at the leftis 
pivoted a lever held in position by a pawl, and con- 
necting with a bar adapted to move through aslot and 
bear down upon the end ofa link to tilt it into inclined 
position, as shown in Fig. 2, the bar held by the lever 
being also adapted to hold the slide to 
the rear of the vertical coupling pin aper- 
ture. 

The lower edge of the bar held by the lever 
is beveled to take hold of the projection on 
the end of the link, so that, as the slide is 
pushed back by the link, and the coupling 
pin drops to position, the lever will be 
thrown up, and hold the link in position to 
be coupled automatically. 

i 
Purification of Mercury. 

The author effects the purification by pass- 
ing air through the mercury for forty-eight 
hours. The impurities, zinc. lead, tin, etc., 
collect at the top of. the tube in the form of 
a black powder. The removal of traces of 
silver and gold is not necessary for mercury 
intended for filling barometers and similar 
instruments. These impurities do not affect 
the density of the mercury, nor alter the 
appearance of the meniscus.. The author 
considers that if pure air has any oxidizing 
action upon pure mercury it is so slight as to 
be scarcely appreciable. Platinum in thin 
foil is not attacked by mercury in the cold, but on 
prolonged boiling the platinum is attacked, the great- 
er part remaining in suspension as a black powder.— 
J.M. Crafts. 
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AN IMPROVED AUGER, 


An auger which has one or more cutters so located 
that the boring will not be impeded, and the edges of 
the hole may be trimmed after the hole is made, has 
been patented by Mr. Harry W. Richards, of Eden, 
Florida, and is illustrated herewith, Fig. 1 showing a 
cutter extending from the shank of the auger, where 
the spiral terminates, to the edge of the spiral below- 
and integral with the au- 
ger, and Fig. 2 showing a 
cutter extending from one 
edge of the spiral adjacent 
to the pod of the auger to 
the edge next above it. 
Fig. 3 being a horizontal 
section on the line thereof. 
The cutter is formed with 
vertical cutting edges 
operating in a horizontal 
plane, the height of the 
cutting edge being equal 
to one-half the diameter of 
theauger. Instead of being 
made integral with the au- 
ger bit, the cutters may be 
detachable, to be held to 
the auger by dovetailed 
joints and set screws. Only 
one cutter may be employ- 
ed, or a number, and they 
may be located at any po- 
sition on the auger be- 
tween the pod and the 
shank of the auger. In operation, when a hole has 
been bored, the auger is pressed laterally against the 
side of the hole and rotated, the cutters trimming the 
edge and bottom of the hole. The auger is then 
drawn up and the edge of the top of the hole trimmed 
by the cutters adjacent to the shank, or the auger 
may be drawn up in the hole and the cutters adjacent 
to the pod operated in the same manner. 


RICHARDS’ AUGER. 


MEHRING’S CORN HUSKER. 
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AN AUTOMATIC WATER TRAP FOR CISTERNS. 

A water trap designed to assure the escape of the 
water first flowing froma roof at the commencement of 
a rain, the flow being after a brief interval directed to 
the cistern, is illustrated herewith, and has been pat- 


PICKERING’S WATER TRAP FOR CISTERNS. 


ented by Mr. Charles H. Pickering, of Houston, Texas. 
The upper straight end of the main pipe, in which 
terminates the lower end of the leader, is guidedin a 
bracket secured to the wall of the building, the main 
pipe having a bend, and thence continuing straight 
down, to connect at its lower end alternately with the 
waste receptacle and the cistern. On the side of the 
main pipe is secured a receptacle, as shown in Figs. 1 
and 2, with a small aperture near its bottom communi- 
cating with the main pipe, and the top of the recep- 
tacle is connected by a pipe and an opening controlled 
by a valve with the bent portion of the main pipe, the 
top opening being covered by a hinged sieve or strainer. 
To the bottom of the receptacle attached to the main 
pipe is secured a pin extending into asleeve rigidly con- 
nected with a bracket fastened on the lower end of the 
first bracket, and from the lower part of the pin project 
short pins, which engage a spiral groove formed in the 
sleeve, so that when the pin descends the spiral groove 
turns the pin on its axis about ninety degrees. In the 
sleeve is held to slide a pin engaging a recess in the bot- 
tom of the upper pin, and having a vertical slot into 
which projects a pulley mounted to rotate on the 
bracket, there passing over the pulley aropesecured by 
one end to the lower end of the pin, and the other end 
of the rope carrying a weight. As shown in Figs. 1 
and 2, the receptacle at the side of the main pipe is 
empty, and the main pipe is held in its uppermost po- 
sition by the weight, its lower end connecting with the 
waste pipe. Water now passing down the leader slowly 
accumulates in the receptacle, until the weight of the 
main pipe, the receptacle, and the water overbalances 
that of the balancing weight attached to the rope, and 
the main pipe and its attached receptacle descends, 
turning at right angles in its downward motion, so that 
the lowered end of the main pipe is disconnected from 
the waste pipe and connected with an opening leading 
to the cistern. When the rain stops, the water in the 
receptacle drains out slowly, and the main pipe again 
moves back to its former position. 
—>+ Oe 
AN IMPROVED FIRE ESCAPE. 
A flexible fire escape, adapted to be attached to a 
window sill or other support and extended to the 
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BLOCK’S FIRE ESCAPE. 


ground, is illustrated herewith, and has been patented 
by Mr. William Block, of St. Petersburg, Russia. The 
ropes are preferably of steel wire and the rounds of 
metal pipe, to secure strength with lightness, the wire 
ropes being passed through holes adjacent to the ends 


AN IMPROVED SCREW TAP. 

An improvement in screw taps, providing means 
whereby the cutting dies may be projected outward or 
drawn inward, to enable the tap to be withdrawn 
after the thread has been cut, without the necessity of . 


of the rounds, and held in place by a pin surrounded 
by solder. The upper ends of the ropes have an at- 
taching device consisting of rods bent to form hooks 
of a convenient shape, with spurs, and a cross bar 
through which passes a clamping screw, whereby the 
device may be firmly attached to a window sill or other 
support ona building. The lower ends of the ropes 
are secured to rollers having disks which serve as | 
flanges to hold the ropes on the rollers. When the mil 
fire escape is not in use, the wholeis wound up to js 
afford a light and compact package, as shown in one 
of the views. 

Further information with reference to this invention 
may be had of Messrs. H. Behr & Co., No. 75 Beek- 
man Street, New York City. 
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Deer in New Zealand. i} } 

Ata recent meeting of the Wellington Philosophical \ i 
Society, Mr. J. W. Fortescue spoke of the rapid increase a i | 
of deer that have been acclimated in the New Zealand | 
mountains. Having had special facilities for observing 4 
these creatures, he proceeded to state some interesting [ | 
facts as to their habits. At the close of his address Sir | 
James Hector asked Mr. Fortescue, asan expert on the 
subject, whether the chief use of the antlers was not so 
much for fighting as for facilitating the progress of the 
stag through dense woods. He had considerable experi- 
ence with the wapiti, in North America, and found that 
by throwing up the head, thereby placing the horns 
along the back, the animals were enabled to go forward 
with great rapidity and follow the hinds. He asked this, 
asit had been stated at a previous meeting of the society 
that the antlers tended to entangle the deer. Mr. For- 
tescue said that Sir James Hector was quite correct in 
stating that the antlers assisted the stags in penetrat- 
ing dense forests. Mr. Higginson also bore out this 
statement from his experience in India. 
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MATHER’S EXPANSIBLE AND COLLAPSIBLE SCREW TAP. 


a reverse movement, is illustrated herewith, and has 
been patented by Mr. William Mather, of No. 245 West 
Tenth Street, New York City. The casing consists of 
a hollow mandrel provided at.the cutting end with 
longitudinal slots or seats for the cutting dies. A 
spindle is adapted to turn in the hollow of the man- 
drel, having at the lower end a cam consisting of a 
reduced extremity and spaced longitudinal wings, as 
shown in the sectional view, there being alip produced 
upon one inner side of the dies upon which the dif- 
ferent faces of the cam acts, and by which the dies are 
respectively thrown outward and drawn inward. The 
spindle is reciprocated through the medium of a sec- 
tional handle, and in operation, to expand the dies, 
the handle sections are turned to the right, the dies 
being withdrawn by turning the handlein the opposite 
direction. Reaming dies are located in the forward or 
cutting end of the mandrel between theseveral cutting 
dies, and the dies when inserted in the longitudinal 
slots or seats of the mandrel, and into the under cuts of 
the cam, are retained in position by a cap plate aper- 
tured to receive the reduced end of the spindle. 


AN IMPROVED LOCK-CLAMP FOR PIPES. 
A device which may be readily attached to and de- 
tached from a pipe, to effectually seal and close a leak 
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AN IMPROVED RESERVOIR FOR COOLING ALES, ETC. 


An improved apparatus whereby ales and similar 
liquids can easily be kept at a proper temperature, in 
a simple, inexpensive, and efficient manner, is shown 
in the accompanying illustration, and has been pat- 
ented by Mr. William B. Hawkins, of No. 57 Christo- 
pher Street, New York City. The reservoir, which may 
be of any suitable material, as of stone, porcelain-lined 
metal, etc., is shaped more or less oval, with opposite 
inlet and outlet apertures, provided with nipples, and 
has a spider-like metal jacket made in two sections, 
each having an integral sleeve adapted to surround the 
nipples at the inlet and outlet. A length of pipe is at- 
tached to each sleeve, threaded at the ends to receive 
the coupling of the tubing leading respectively to the 
cask and to the draught faucet. The two sections of 
the jacket are united over the reservoir by screw bolts 
passing through their upturned contiguous edges. The 


PURDY’S LOCK-CLAMP FOR PIPES. 


or split, or for other purposes, has been patented by 
Mr. William J. Purdy, of No. 357 Broadway, New York 
City, and is illustrated herewith, one figure showing a 
transverse section through the device applied to a pipe. 
Yhe body of the clamp consists of a strip of spring 
metal bent in U-form, the upper end of each member 
having an aperture adapted to receive a yoke, shown 
in a small figure, and having a threaded aperture. 
Prior to placing the clamp upon the pipe, a strip of 
yielding or flexible material is placed on its inner sur- 
face, to abut against the pipe, and a bed block, like- 
wise separated from the pipe by flexible material, is 
placed upon the upper surface, a bolt being then 
screwed into the threaded aperture of the yoke to bear 
upon the bed block and draw together the opposing 
members, holding them in rigid engagement with the 
lips of the yoke. The bed block may, if desired, be 
provided with a recess in its upper face, adapted to en- 
gage the reduced lower end of the bolt, whereby the 
bed block will be swiveled to the bolt. 
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It is stated that Dr. Kauffmann, a Russian experi- 
menter, has succeeded in solidifying petroleum, to be 
used as fuel, by heating it and mixing it with from 1 to 
8 per cent of soap. The latter dissolves in the oil, and 
the liquid in cooling forms a compact mass having the 
appearance of cement and the consistence of tallow. 
The product is difficult to inflame, but when lighted 
burns slowly and without smoke, developing a high 
temperature, and leaving only 2 per cent of a hard 
black residuum. 
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THE Italian Admiralty have recently caused to be 
carried out a number of experiments with a view to 
testing the comparative merits of castor oil and of olive 
oil for lubricating purposes on board ship. From the|reservoirissubmerged in a tank containing more or 
results obtained they have given orders that hence- | less ice, to cool the liquid to be drawn to the desired 
forth all exposed parts of machinery are to be lubricat-) temperature, thereservoir to be made of a size adapted 
ed exclusively with castor oil, while mineral oils are to| to cool as large a number of glasses as it may be called 
be used for cylinder and similar lubrication. upon to supply at a time. 


HAWKINS’ 


COOLER FOR ALES ETC. 
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A REMARKABLE RAFT. 


(Continued from first page.) 
idea of fastening with chains, and, indeed, induced 
James O’Leary, one of the largest importers of piles in 
New York, to advance money to carry out the experi- 
ment. The first raft was built in the summer of 1886, 
and the ways partially collapsed under the enormous 
weight. 

Nothing daunted, Robertson, aided by O’Leary’s 
money, pulled that raft to pieces, built a new cradle. 
and constructed another raft much larger than the first. 
The second one’ weighed some 8,000 tons. This was suc- 
cessfully built and launched, and would doubtless have 
reached New York in safety had it not been for un- 
necessary delay in towing, but it was lost at sea. The 
feasibility of the construction, launching, and towing 
of the monster rafts had been established, and Mr. 
Robertson immediately went to work to build another. 

This one was successfully launched and brought to 
New York. Its appearance in the water is shown in 
our engraving. It is the shape of a cigar, and is of the 
following dimensions ; length, 595 feet ; width, 55 feet ; 
girth, 150 feet ; depth, 38 feet ; weight, 10,000 to 15,000 
tons. 

The girth of 150 is fora length of nearly 400 feet. 
Within 100 feet of either end the raft tapers off to a 
girth of forty-eight feet. Itis built on an enormous 
cradle resting on rows of pillars. The piles, which 
average forty feet in length, are fourteen to sixteen 
inches thick at the butts, and taper off to a few inches 
in thickness at the ends. They are laid in tiers, lap- 
ping over one another, to the depth of thirty-eight 
feet. 

A massive chain runs through the center of the raft 
for its whole length. This chain is made of iron 134 
inches thick. Its links are eleven inches long and 
seven inches wide. 

At distances of ten feet arecross chains of one inch 
iron and links four inches long and three inches wide. 
These run in all directions, and are clamped on the 
outside tier of piles by cross arms of wood. 

The raft was towed by the main chain, the cross 
chains being so arranged that the draught on the main 
chain binds the whole mass together in such a grip 
that it is next to impossible for it to go to pieces. The 
greater the strain on the main chain, the tighter will 
the raft be held together. But still further precautions 
were taken. Half way between the cross chains were 
attached three strands of steel wire, each one inch in 
diameter. 

Thus the raft was bound together by iron chains and 
steel wire at distances only five feet apart. There were 
22,000 sticks in the raft. When bound together as de- 
scribed, it was almost as compact and solid as though 
it was the trunk of a gigantic tree. The weight of the 
raft is estimated at 10,000 tons. 

A ship is launched stern first, but this raft was 
launched bow first. At high tide 100 feet of the bow 
rested in the water. On either side of the cradle were 
heavy timbers, something like the bed of .a tramway. 
When ready for launching, the cradle and raft were 
raised on ways laid along these timbers, and gracefully 
slid into the water. 

The piles are worth five cents per foot in New York, 
or say $2 each. They cost sixty cents each at the 
point of shipment. An ordinary schooner will carry 
500 or more in a cargo, at a freight of $1 each stick, or 
$1.60 laid down in New York. The 22,000 sticks in the 
raft would afford cargoes to forty-four vessels, and a 
freight of $21,000. The actual cost of the piles on the 
shore is $13,000. They will realize $44,000. That gives 
a profit of $9,000 if shipped by the vessels. Competent 
authorities say the whole cost of construction and 
towing will be inside $10,000, thus leaving a profit of at 
least $21,000. 

Great opposition existed among the people along the 
shore to the experiment of rafting. They have urged 
the Canadian government to declare the piles so ex- 
ported to be logs, and to enforce the export duty pro- 
vided by statute at $2 a thousand. Estimating the 
quantity of lumber in the raft at 3,000,000 feet, this 
would mean a duty of $10,000, the payment of which 
to the Canadian government would place the cost of 
the rafting experiment on the same level as the export 
of piles in vessels, and, of course, would kill the raft- 
ing business. 

The great raft was towed from Joggins across the 
ocean to and through Long Island Sound to Flushing, 
at the entrance of the East River, near New York, by 
two powerful tugs, the Ocean King and Underwriter. 
At the above point five additional tugs were attached 
to the raft, and the monster was then started down 
through the tortuous channel of the East River and 
Hell Gate, under the Brooklyn Bridge to the Erie 
Basin below Governor’s Island. 

Our engraving shows the appearance of the great 
raft during its progress down the East River. 
Our illustration was drawn from a_ photograph 
taken by Dr. J. J. Higgins, of this city, on the 
extra-sensitive Seed plate, No. 26, with a Gregg in- 
stantaneous lens shutter and rectilinear lens F—12 as 


the raft, having passed safely through HellGate, was|the question. The grate under a certain boiler was | its surface. 


southern end of Blackwell’s Island. Time 12:30 P. M.| With grate six feet long ratio of grate to heatingsur- 


Sun vertical. 


The Beds of Rivers Arcs of Cycloids. 
BY F. E. OPPIKOFER, CIVIL ENGINEER, PANAMA CANAL. 

At the present time, when all over the world rivers 
are overflowing their banks, causing loss of life and 
property, and when millions every year are spent to 
prevent or alleviate the evil, we should like to call at- 
tention to a natural law of rivers, which has been sus- 
pected for twenty years by some, and which the writer 
of this has pursued further and has finally proved con- 
vincingly. 

It has been found by leveling that the mean surface 
of the water of the Rhine from Lake Boden (Switzer- 
land) up has a regular rise, notwithstanding some great 
turns, so that at the end of the first kilometer the fall 
is 0°04 per cent, at the end of the second 0°08 per cent, 
at the end of the third 0°12 per cent, at the fourth 0°16 
per cent, and at the end of the thirtieth 30 times more 
than at the first-—just 1°2 per cent. Such a line of de- 
scent is almost a perfect cycloid; that is, the line in 
which a body goes in the shortest time from a higher 
point to a lower and farther one, for instance, from a 
mountain to a valley or lake. It is a wonderful proof 
of how nature likes to take the simplest and shortest 
way, and exhibits the same accuracy as can be found 
in the most skillful work of man, for the Rhine profile 
is much more exact and regular than that of the rail- 
way near it. 

An example still more surprising is found in the river 
Aare, where the engineers laid out a specific channel. 
After some years the river itself changed the artificially 
determined bed by raising it in places to the’extent of 
a meter, and deepening it elsewhere to the extent of 1°7 
meters, into a regular curve, a part of a cycloid. 

It will be evident to any one that this remarkable 
and simple law will take a prominent place in river en- 
gineering, as soon as it will be thoroughly studied. 


8 
Grate Surface of Boilers, 


Ono of the greatest mistakes that can be made in de- 
signing boilers, and the one that is most frequently 
made of any, consists in putting in a grate too large for 
the heating surface of the boiler, so that with a proper 
rate of combustion of the fuel an undué proportion of 
the heat developed passes off through the chimney, the 
heating surface of the boiler being insufficient to per- 
mit its transmission to the water. This mistake has 
been so long and so universally made, and boiler own- 
ers have so often had to run slow fires under their boil- 
ers to save themselves from bankruptcy, that it has 
given rise to the saying: ‘‘Slow combustion is neces- 
sary for economy.” This saying is considered an axiom, 
and is regarded with great veneration by many, when 
the fact is, if the truth must be told, it has been 
brought about by the wastefulness entailed by boiler 
plants proportioned badly by ignorant boiler makers 
and ignorant. engineers, who ought to know better, 
but do not. 

Let us consider the matter briefly : Suppose we are 
running a boiler at a pressure of 80 pounds per square 
inch. The temperature of the steam and water inside 
will be about 325° F. The temperature of the fire in the 
furnace will, under ordinary conditions, be about 2,500° 
F. Now, it should be clear to the dullest comprehen- 
sion that we can transmit to the water in the boiler 
only that heat due to the difference between the tem- 
perature in the furnace and that in the boiler. In the 
case of the above figures, about seven-eighths of the 
total heat of combustion is all that could by any possi- 
bility be utilized, and this would require that radiation 
of heat from every source should be absolutely prevent- 
ed, and that the gases should leave the boiler at the ex- 
act temperature of the steam inside, or 325°. 

To express the matter plainly, we may say that the 
utilization of the effect ofa fall of temperature of 2,175° 
is all that is possible. 

Now suppose, as one will actually find to be the case 
in many cases if he investigates carefully, that the gases 
leave the flues of another steam boiler at a temperature 
between 500 and 600 degrees. 
will be found quite common, as it is considered to give 
‘*good draught.” This is quite true, especially as far 
as the “ draught” on the owner’s pocketbook is con- 
cerned, for he cannot possibly utilize under these con- 
ditions more than 2,500 — 500 = 2,000° of that inevitable 
difference of temperature to which he is confined, or 
four-fifths of the total, instead of the seven-eighths, as 
shown above, where the boiler was running just right, 
and any attempt to reduce the temperature of the es- 
caping gases by means of slower ‘‘ combustion,” as he 
would probably be advisea to do by nine out of ten 
men, would simply reduce the temperature of the fire 
in [his furnace, and the economical result would be 
about the same. His grate is too large to burn coal to 
the best possible advantage, and his best remedy is to 
reduce its size and keep his fire as hot as he can. 

This is not speculation, as some may be inclined‘ to 
think. Direct experiments have been made to settle 


now coming into the broad expanse of water at the tried at different sizes, with the following result : 
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The latter temperature ; 


face was 1 to 24:4. 

With grate four feet long ratio of grate to heating 
surface was 36°6. 

The use of the smaller grate gave, with different 
fuels and all the various methods of firing, an average 
economy nine per cent above the larger one, and when 
compared by burning the sameamount of coal per hour 
on each, twelve per cent greater rapidity of evapora- 
tion and economy were obtained with the smaller grate. 
—The Locomotive. 

—_— + 0 
The Siberian Railway. 

According to Engineering, the Russian government 
would appear to have decided to push on the Siberian 
railway with energy ; Mr. Balinsky, the engineer who 
constructed the bridge over the Oxus, having passed 
through there on his way to Siberia to construct by 
contract 1,000 versts or nearly 700 miles of permanent 
way, at a cost of 400. a verst. This seems to indicate 
that the government will construct the railway itself, 
and in the cheap rapid manner that has proved so suc- 
cessful with the Transcaspian undertaking. The 
larger proportion of Siberia consists of flat country, 
resembling the prairie lands of America, and well 
adapted therefore for the construction of a cheap line. 
In connection with this a question of policy is involved 
of interest not only to Russia, but to England and her 
colonies also—that is, whether it is better to construct 
an expensive railway slowly across countries like Sibe- 
ria or Central Asia, spreading the cost over a number 
of years, or build a rough line rapidly at a limited ex- 
pense, improving it by degrees after the communica- 
tions are complete. For the most part the railways of 
Russia were solidly built, their construction was slow, 
and the cost of most of them was heavy. Now that 
the confines have been reached, however, Russia seems 
inclined to; adopt a totally different policy—running 
railways across large expanses rapidly, and thinking 
little of intermediate finish so long as important points 
are linked together, and better means of locomotion 
are provided than that of the tarantass or telega. In 
many parts of Siberia traveling in autumn and spring 
is absolutely impossible, owing to the absence of well- 
kept roads. It is obvious that in this case a railway on 
which, owing to rough workmanship, trains could only 
goat 10 or15 miles an hour, would be deemed a godsend 
to the inhabitants, no matter how much the tourist 
from Europe might turn up his nose at thespeed. The 
Transcaspian Railway, of which three miles a day were 
often laid, is roughly constructed, and the trains at 
present do not run at a greater speed than 15 or 20 
miles an hour ; but this continuous speed is rapid and 
luxurious traveling to the officials and troops previ- 
ously compelled to ride on horseback the whole dis- 
tance or perform it on the backs of camels. The object 
the Russian government aims at in connection with 
the Siberian railway is not so much to provide the 
country with a good solid line as to link the Pacific 
coast with Russia proper, as rapidly as possible, with 
anything better than the present means of communi- 
cation. As Russian finances would not stand the for- 
mer alternative just now, there would appear to be 
sound policy in adopting the latter. After the line is 
built throughout, it can be rapidly improved. 

——__ a -0 e 
A New Spectro-Telegraph, 

The spectro-telegraph is not a new invention, but a 
Danish physicist, Dr. Paul la Cour—surnamed ‘ Den- 
mark’s Edison ”—has’ constructed a new spectro-tele- 
graphic apparatus on a principle of his own, whieh 
promises to become important, and which he now ex- 
hibits at the Copenhagen exhibition. On the high roof 
of the establishment National, some distance from the 
exhibition, he has placed an apparatus which, when 
seen from the exhibition grounds, shows a vertical 
steady spectrum. On being examined bya specially 
constructed telescope, a number of red and blue dots 
and lines are seen to appear and disappear exactly in 
the same manner as the dots and lines on the tape of 
a Morse telegraphic apparatus. This is spectro-tele- 
graphy, and, by the aid of this apparatus and a tele- 
scope, Messages may be transmitted at night with the 
same exactitude as by the electric wire. The inven- 
tion will be particularly valuable in navigation, as, for 
instance, two ships may signal to each other with- 
out any fear of being misunderstood, while the beam 
from alighthouse or harbor light may be made to flash 
any message toa passing vessel. The details of Dr. 
La Cour’s apparatus are kept a secret, but it is known 
that the effect is obtained by the breaking of the spec- 
trum by means of little slits opening and shutting, dis- 
playing the colored dots and lines. This is again 
effected by an electrical apparatus, fitted with xeys 
lettered and numbered.—J7on. 

—— oe -0 

ACCORDING to La Nature, an immense terrestrial 
globe, constructed on the scaleof one millionth, will be 
shown atthe Paris exhibition of 1889. The globe will 
measure nearly 13 meters in diameter, and a town the 
size of Paris will barely occupy a square centimeter of 
The globe will rotate on its axis, and thus 
represent the movement of rotation of the earth. 
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Peculiar Electrical Phenomena, 

Some very singular electrical phenomena, says the 
English Mechanic, were observed on two very dry days 
at a printing office in Mayence, when the establish- 
ment seemed to be converted into a huge electrical bat- 
tery. Electric sparks several centimeters long could 
be drawn with the fingers from all parts of the print- 
ing machinery, just as may be done froma charged 
electric machine. The action of the sparks became so 
pronounced that the layers-on and takers-off (who, it 
should be remarked, in German printing offices are 
mostly young women) refused to work, as burning 
sparks were emitted every time the machines were 
touched with the hands. The electrical phenomena 
were most striking in the machines used for litho- 
graphic printing. A strong paper made of cellulose 
was being printed at the time, and the takers-off ob- 
served a slight crackling as the sheets, which adhered 
pretty closely to the oil cloth covering of the cylinder, 
were being withdrawn. This crackling was finally de- 
veloped into a loud explosion, accompanied by beauti- 
ful flashes from ten to twelve centimeters (from four 
inches to five inches) in length. The discharges are 
stated to have been more effective the more quickly 
the sheets loaded with electricity were withdrawn. A 
small circular saw mounted about four inches from an 
iron column discharged at intervals of from 20 to 30 
seconds, when driven, powerful electric sparks, ac- 
companied by loud explosions, upon the column. 
These phenomena were observed for hours, and con- 
tinued for two days, when the printing office became 
free from electricity, and has remained so since. 

The following explanation is given of the occur- 
rence : The outer walls of the building in which the 
printing machinery is placed are separated from the 
surrounding soil by athick layer of asphalt, serving 
to keep the moisture arising from the soil from pene- 
trating the walls. In the present case theasphalt at 
the same time served toisolate the electricity generated 
within. The floorsof the several machine rooms are 
also laid thick in asphalt, and the machinery is fixed 
direct to this flooring, so that it is likewise perfectly 
isolated. There are only afew iron columns having 
direct connection with the earth. On the morning of 
the day on which the startling phenomenon described 
was first observed, all the machine belts had been 
greased with a mixture. consisting of resin and linseed 
oil, serving to increase the friction between the belts 
and the pulleys. As soonas the machinery was set in 
motion, each individual pulley was converted into an 
electric machine ona large scale, negative electricity 
being formed on the belt covered with resin, and posi- 
tive electricity on the iron pulley. The stored elec- 
tricity, of course, was immediately given off when- 
ever one of the machines, which for the time being 
were changed into accumulators or secondary batte- 
ries, was ‘‘ tapped.” 

SEEN apiece an coe 
Worsted Yarn Scouring and Bleaching. 

In scouring wool nearly all the natural grease is re- 
moved from it. This renders the wool so harsh and 
dry that it cannot be combed and spun. So it is 
found necessary to return to it a certain amount of 
grease or oil. For this purpose olive oil is the most 
suitable and the most easily removed, but, in many 
cases, atthe present time a mixture of paraffine oil 
and’an animal oil, called a wool oil, is employed. Dur- 
ing the spinning the yarn gathers dust and bits of 
solids, and when the yarn is to be scoured these must 
be removed as well as the grease. A simple alkaline 
bath would be sufficient to remove the oil, but the 
action of a fixed alkali upon wool is considered disad- 
vantageous before bleaching, and even a small quan- 
tity should be avoided. Ammonia should be used if 
any alkali must be employed. Thecommon 
treatment consists in hot soapings with a 
neutral olive soap. The ordinary rectangular 
wooden box should be used, and the yarn 
manipulated in the usual way upon sticks. 
The hanks are turned in the usual way 
during the soaping. Fifty pounds is a con- 
venient quantity to wash in one box. Run 
into the box 200 to 250 gallons of water, add 
four to five pounds of soap, dissolve and 
raise to 120° Fah., and enter the wool, work 


for 24 hours does not give sufficient whiteness, then 
the yarn is wrung and returned to the chamber, After 
the final wash the yarn can be tinted by passing it 
through a bath containing a very small quantity of 
indigo extract if a blue white is desired.—Textile Re- 
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THE SPIRAL SCREW DRIVER. 

Since the introduction, by Mr. F. A. Howard, of 
Belfast, Me., of the original Allard patent spiral screw 
driver, which on account of its great 
merit as a labor saving tool has 
found many imitators, various par- 
ties have used different devices to 
avoid the original patent. The ac- 
companying illustration represents 
the screw driver with the bit ex- 
tended and with the bit closed. To 
drive a screw, as is well understood, 
the point of the screw driver is 
placed in the nick of the screw, 
and held there by the thumb and 
finger while the handle is gently 
withdrawn, thus extending the bit, 
after which it is only necessary to 
press on the handle in a straight 
line with the axis of the serew, the 
spirals on the upper part of the bit 
causing it to rapidly revolve. The 
screw is withdrawn as with a com- 
mon screw driver. This tool is es- 
pecially designed for light and rapid 
work, for the use of mechanics, such 
as machinists, gun and locksmiths, 
cabinet makers, coffin makers, car- 
riage makers and all who have large 
*quantities of small screws to drive, 
thereby avoiding the tiresome turn- 
ing of the hand and twisting of the 
wrist. The best quality of material 
is used and superior workmanship 
employed in the production of the 
“ Allard,” which retains its hold on 
popular favor, and the sales of which are said to ex- 
ceed those of all its competitors. The New York 
agents are the Alford & Berkele Co., of No. 77 Cham- 


bers Street. 
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Plane Tree Pollen Causing Influenza, 

A German resident of Barcelona recently published 
the fact that severe attacks of influenza—exactly like 
those which we call in this country “rose” or ‘‘hay 
colds ”*—have afflicted the members of his family year 
by year in spring, and that he has at last traced them 
with certainty to pollen dust from the plane trees 
which surround his home. A German scientific journal 
thereupon declares that the evil influence of plane tree 
pollen upon the stomach, throat, eyes, and ears was a 
well known fact in antiquity, both Dioscorides and 
Galen haviug called attention to it. That German 
scientific men will acknowledge that an influenza may 
be produced by pollen dust of any kind will surprise 
many American travelers; for many must remember 
their experience with German physicians, who have 
laughed the idea to scorn, refusing to believe in the 
periodicity of the attacks from which their foreign 
patients suffer, or in the potency of the cause to which 
those patients attribute them.—Garden and Forest. 

oO or 
AN IMPROVED CABLE CAR CLUTCH. 

An improved system of cable car clutches and 
switches, designed to enable the cars to turn a corner 
and exchange lines of cable, has been invented by 
Messrs. Henry and George Davenport, of Somerville, 
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for fifteen minutes, allowing the tempera- 
ture to rise, but not to exceed 190° Fah., 
under any circumstances. Wring, and re- 
peat the treatment, but use three pounds of 
soap. If any difficulty is found in removing 
the oil, add a few ounces of ammonia water 
toeach bath. The olive oil is easily removed, the wool 
oil with more difficulty, but usually perfectly if it con- 
tains a sufficient per cent of animal oil. Now wash 
over with cold water, wring, shake out, and introduce 
at once into the bleaching chamber. 

The bleaching chamber should be built of brick, 
and the hanks can be hung upon poles. The sulphur 
should he burned at the bottom, and the fumes circu- 
lated up through the chamber. The yarn should be 
keptin the sulphurous acid for 24 hours. It must then 
be withdrawn and washed with warm dilute soap (1 
pound for 50) containing a little soda. If a treatment 


DAVENPORT’S IMPROVED CABLE CAR CLUTCH. 


Philadelphia, Pa., the illustration herewith showing a 
longitudinal section of the improved car. To the 
framework of the car are pivoted frames in the outer 
ends of which are journaled the shanks of the grips, 
each frame carrying a roller which rides upon a curved 
track, and the devices at the front and rear of the car 
being alike. The grip has a sliding bar carrying a 
lower jaw adapted to move upward, and clamp the 
cable, the frame having a guide beveled at its ends and 
carrying guide rollers for holding the cable while the 
jaws are being brought into engagement therewith. 
Upon one end of the car are arranged two levers, each 
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connected by a rod with an arm on a shaft adjacent to 
each of the axles of the car, and to each clutch-sup- 
porting frame is attached one end of a spiral spring, 
the opposite end being connected with the body of 
the car, the spring acting to draw the frame over to 
cause the clutch to enter the switch and follow the 
curve leading from one track to another. To transfer 
a car from one track to another, the front grip is de- 
tached and allowed to follow the curved slot, while 
the caris pushed forward by the rear grip until the 
front grip enters the conduit of the second cable and is 
engaged therewith, when the rear grip is released, and 
the car moves forward onthe second track as before. 
a 

Reduction of Low Grade Ores by Electricity. 

The Utah Mining and Reduction Company, whose 
works are located at Bingham, ten miles south of Salt 
Lake City, are using the new ‘“ Meech process ” in the 
reduction of their low grade and rebellious ores with 
success. 

The ore is passed through a crusher and rolls, 
crushed to 40 mesh fine, thence into a disintegrating 
machine, four tons at a time, through a valve, with 
sufficient water and chemicals to treat the sulphur 
and refractory elements. Steam is then admitted to a 
pressure of 100 pounds per square inch, and, at the same 
time, the mullers are revolved at about 30 revolutions 
per minute, generating electricity in such volume as to 
greatly assist in the decomposition of the ore. 

This is continued for three hours. The oee is re- 
duced to an impalpable powder, many times finer than 
is possible by other methods, and is thoroughly de- 
composed and desulphurized. 

The water absorbs the chemicals, every atom of gold 
is made bright, and in condition for amalgamation. 
The pulp is now discharged into the amalgamator be- 
low, a revolving machine seven feet long and five feet 
in diameter, in which are copper plates placed length- 
wise, and, by hydrostatic pressure, quicksilver is thor- 
oughly pressed through the ore, by a ‘‘settler” of pe- 
culiar shape, having an electric copper wire broom to 
assist in gathering the fine ainalgam before the tailings 
are discharged. 

The cost of the treatment is from two to three dol- 
lars per ton, and as the gold ores treated run from $12 
to $20 per ton, it leaves a handsome margin for the 
owners. 

The ore veins are large, and thousands of tons, or 
enough tosupply the mill for the next 100 years, are 
already in sight. 

By this process about 90 per cent of the gold is 
saved. 

The works occupy about nine acres of land on the 
banks of the Jordan River, and consist of two main 
buildings, 32X64 and 24x34, one two-story boarding 
house, one blacksmith shop, two 35 horse power en- 
gines, one crusher, oneroll, and other necessary appur- 
tenances, are connected with the mines by the Denver 
and Rio Grande and Western Railway, and demon- 
strate ina practical manner the immense sums that 
can be realized from the treatment of low grade and 
refractory ore dumps, that have heretofore been con- 
sidered absolutely worthless. 

0 
What the Cow Gives Annually to the United 
States. 

Under the title of ‘‘ What the Cow Gives Us,” origi- 
nally from the American Breeder, a statistical article 
is going the rounds of the dairy and trade press show- 
ing the extent, value, and importance of the dairy in- 
dustry. What the cow gives us is declared to be 
$500,000,000 worth of dairy products, good, bad, vile, 
poisonous or otherwise, as estimated for last year in 
milk, butter, cheese, water, acids, chemicals, color, oils, 
etc. The proportion of milk, butter or cheese 
produced does not, of course, appear, but 
taken as a whole the article is intended to 
show the great money value in cows and 
cow products, and the importance, commer- 
cially and politically, of the 4,000,000 farm- 
ers who own them. Whether the figures 
are correct or not, there is no doubt that 
the dairy industry is very large, and suscep- 
tible of still larger expansion. One thing, 
however, is very certain, that out of 1,350, 
000,000 pounds of butter said to be made last 
year, at least one-third of it ought never to 
have been permitted to have been sold for 
food. The same may be said of cheese, a 
big part of the annual product being skim 
or filled cheese, and about as nutritious and 
digestible as sawdust. Competent observers are of the 
opinion that a large part of the increase, both in pro- 
duction and value of dairy products, represents merely 
the increased adulteration and dishonesty on the part 
of the dairymen and farmers. Take from the estimates 
of ‘‘ What the Cow Gives Us” the beef and hog fats 
and vegetable oils, not to speak of the more perni-. 
cious adulterants, such as chemicals and acids, salt, 
water, coloring matter, and other things which are 
taken from various sources and finally credited to 
the cow, and the real showing would be much less,— 
Produce Lachange Bulletin. 
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ECONOMICAL TRIPLE COMPOUND SEMI-PORTABLE 
ENGINE, 
At the Nottingham show, Marshall & Co., of Keigh- 
ley, exhibited a triple expansion semi-portable engine, 
we believe the first of the type made, and as it is non- 


condensing, its performance from an economical point 

of view is not without interest. The accompanying 

illustration is from The Engineev. The tabular state- 
ment gives particulars of the engine. 

BOileriiise coke apre scise castes ce ead ehevens I. H. P. 365 I. H. P. 40 
Length of barrel...............00.008 6 ft. Qin. - 
Diameter of barrel, ext.............4 2 ft. 634 in. _ 
Width of fire box, out... ............ 2ft. Wéin - 
Length of fire Dox..............00 eee 3 ft. 6in. _ 
Height of fire box from grate...... . 2ft. 10in. _ 
Area of grate before trial............ 6°3 sq. ft. _ 
Area of grate at trial...............8 5°7 sq. ft. — 
Tubes, number ............-.000- 000 38 - 

“* diameter outside. ............. 2 in. _— 
wh LODGE iis Roa oe eo eee crab Sess 6 ft. 3in. - 
BSS. MBteel cise Sic vasase eae 0. sie eidiereiaretw'e —_ — 
Heating surface, fire box............. 34 aq. ft. _ 
aS a smoke box,......... 4°1 sq. ft. — 
ns BD SMG Fee Sec tenes 1200 sq. ft. — 
Totals: succes. Santee Rei gaaweanaecene 158'1 sq. ft. 158'1 sq. ft. 
Per square foot of grate....... ...... 27°72 Trial 27°72 
Area through tubes........ ...... ... 1°252 sq. ft. aad 
Ratio of area through tubes to grate.. 0°19 —- 
Pressure lb. per square inch....,..... 150 175 

Engine: 

Diameter of cylinders................ 544, 9, 154% 54, 9, 1536 
Length of stroke................6.. . 4in 14 in. 
Revolutions per minute.............. 145 150 

Time of running....................086 4 hours. 2 hours. 

Water : 

Total quantity used.................. 2,080 Ib. 1,140 Ib. 
Evaporated per Ib. of coal............ 9°4 98 
Amount drawn from jacket.......... 157 1b. 84 Ib. 
Per I. H. P. per hour........... . «.. 14:12 14°25 


Temperature of feed from 55° through coil of pipes into S. B. 
Coal : 


Total quantity used.................. 220 Ib. 116 1b. 
Per I. H. P. per hour................. 1506 1°45 
Per square foot of grate........ ..... 9°64 lol 


~ 222-176 LBSr3—-— 


Boiler pressure, 175; initial P. in cylincer, 1735; mean average pressure, 


54; 133 H. P. with 150 revolutions. 


a 


Mean average pressure, 18 1b.; 12 H. P. with 150 revolutions, 


Mean average P., 7°5 Ib.; 147 H. P. with 150 revolutions,’ 


We also give three sets of diagrams. The curious 
looping at the beginning of the stroke in the low pres- 
sure cylinder is, perhaps, partly due to a bad connec- 
tion between the crosshead and the indicator drum. 
The looping at the toe is due to the steam having been 
expanded below the atmospheric line. 


_ 0 2 
Vegetable Wax. 

Japan wax is obtained from a tree, Rhus succedanea, 
which is found in Japan, China, and throughout the 
East Indies generally. Inthe Japanese language it is 
called haje or haze. The tree commences to bear fruit 
when five or six years old, and increases its product 
every year, till at fifty years a single tree will produce 
350 pounds of berries, from which 70 pounds of wax can 
be obtained. The wax is formed in the middle of the 
berry, between the seed and the skin, like the pulp of 
a grape. It is extracted by boiling the berries in 
water, and allowing it to cool, when the wax separates 
out inasolid cake. The specific gravity of this wax 
is 0970, and its melting point 131° Fah. It is largely 
used, either alone or mixed with tallow, by the Chinese 
in the manufacture of candles. The principal port of 
export is the city of Osaka, whence, in 1876, nearly 
2,000,000 pounds of the wax were shipped to London. 


—_——_—_—_—=-0- + 

THE new 6 inch gun, throwinga 100 pound projectile, 
and penetrating 13 inches of plating at 1,000 yards, isa 
gun of sufficient power to deal with almost anything 
built or building. It may fail to penetrate the strong 
patch, but it may knock any other part of the ship, 
and most of the men, to pieces. Mounted on the broad- 
side, under armor, in a small port pierced in a turret 
which the gun itself rotates, training 120 degrees, and 
firing eight rounds a minute, with a crew of three or 
four men only, and weighing but five or six tons, an- 
nounce in their faces the death of the turret and the 
barbette.—Broad Arrow. 
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THE PLAGUE OF CRICKETS IN ALGERIA. 

The lamentable visitation of destructive insects by 
which the whole province of Constantine, inthe French 
dominion of Algeria, has this year suffered enormous 
damage to its crops of every kind of grain, was at first 
attributed to locusts, supposed to resemble those of 
ill fame, ancient and modern, in the countries of West- 
ern Asiaand the Levant. Ithassince been ascertained 
that the present enemy is neither the locust nor the 
migratory grasshopper, but a native species of cricket, 
known to scientific entomologists as the Stauronotus 
Maroccanus, which is bred on the dry and bare high- 
lands above the Tell of Algeria, and elsewhere on the 


ADULT WINGED CRICKET (STAURONOTUS MAROC- 
CANUS), MALE AND FEMALE. 


slopes of the Atlas mountain range, and which has 
been observed during the past three years, descending 
into the cultivated region of Algeria, toward the shores 
of the Mediterranean. Its ravages have been experi- 
enced in Morocco, it is said, on several former occa- 
sions. 

The locust, the cricket, and the grasshopper belong 
to different families of the Saltatoria, or leapers, a 
section of the order of orthopterous insects. 

The famous or infamous migratory locust of Asia 
and Africais a big insect, two inches or two inches 
and ahalf long, with strong hind legs of nearly the 
saine length, making prodigious jumps, and is there- 
fore a rapid traveler. Wo to the country over which 
it travels! ‘‘ They consume as a fire, and the land is 
utterly burned up.” The 
prophet Joel gives a terri- 
ble, but exact, description 
of the locusts in Judea. 
When in the wingless con- 
dition in May and June, 
their arrival is more to be 
dreaded than after they 
begin to fly, because in the 
latter state vast clouds of 
them may be driven aside 
by the wind. Through 
such a cloud in the sky 
overhead, the sunlight is 
yellow, as through asmoky 
fog. Where they have de- 
scended, every blade of 
grass, every leaf of a tree 
—the very bark, if tender, 
of many trees—with all 
fruit and grain, will pre- 
sently disappear. They are 
not stopped by the water of 
a shallow pool or stream, 
for the bodies of those who 
first enter it soon form a 
bridge, over which the 
mighty host can pass. 
Cold, rainy weather may 
kill them, but human ef- 
forts do comparatively lit- 
tle, though in Cyprus, 
seven years ago, by order 
of the British government, 
and by the digging of 
ditches, with the sides 
lined so that they could 
not climb out, 250 tons of 
dead locusts were obtain- 
ed, and their weight is 
above ninety million in- 
sects to the ton. Where 
huge heaps and banks of 
their rotting bodies have 
remained on the ground, 
the pestilential stench has 
been smelled a hundred 
miles away. They supply, however an inexhaustible 
store of food to many kinds of birds, to some beasts, 
and to all sorts of worms and reptiles. 

The Stauronotus Maroccanus is a very noxious crea- 
ture. The female, which is the larger, measures three- 
quarters of an inch to an inch and a quarter in length, 
and the malecommonlyabout three-quarters of an inch. 


EAR OF BARLEY, INTACT. 


Its color is russet or reddish brown ; the corselet on the 
back is marked. with an oblique cross, and there are 
vertical bands of alternate light and dark hues along 
the lower part of the body. The pair of adult insects, 
male and female, furnished with powerful wings, of 
which we give an illustration, are parents of this per- 
nicious race. The female seeks to lay her eggs about 
the end of June orat the beginning of July. She 
chooses dry and sterile ground, in asituation not likely 
to be disturbed ; and uses a natural apparatus, a val- 
vular sucking tube, at the extremity of her abdomen, 
to lift and remove the grains of sand, boring a hole in 
the earth, about an inch deep. In this hole she depos- 
its the ovary, a cylindrical case or shell of hardened 
mucilage, three-quarters of an inch long, containing 
all her eggs, some forty in number, very neatly packed 
together ; then she covers them by filling up the hole. 
They are slowly hatched by the heat of the sun in the 
earth, where they remain nine months, until the new- 
born insect emerges, in the spring of the next year, a 
little white caterpillar, which speedily becomes a 
cricket, and is then quite ready to attack and devour 
the graminaceous plants for which it has a predilection. 
They swarm in millions all over the land, and by a 
mysterious instinct are guided to distant corn fields, 
advancing in vast and dense columns with a wide 
front, keeping the closest possible array, to conquer and 
despoil the agricultural industry of mankind. While 
on theroad through the wilderness, or ina pastoral 
region, they will eat grass or any green herb; but as 
soon as they enter a field of wheat or barley, it is a 
wonderful sight to observe their passionate alacrity. 
They rush at every corn stalk, five or six of them climb- 
ing up it atonce, and presently gain the top, which 
bends under their weight. Then, with the sharp- 
edged shears of their upper jaw mandibles, two strong 
horny hooks moving horizontally, crossing each other 
like the blades of a pair of scissors, they quickly cut 
the ear of grain to pieces, feeding on its farinaceous 
part, while they disdain the husks and the stalk. In 
attacking an ear of barley, they of course begin opera- 
tions by stripping off the spikelets of its beard, which 
they do not eat; the husk of every grain is also torn off 
and thrown away. The business-like precision and 
skill with which these insects go to work, in their for- 
aging among the corn, may be appreciated by the aid 
of our illustrations, showing the different stages in 
their treatment of the unfortunate plant. Any crumbs 
of farina that the busy plunderers aloft may let fall to 
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CRICKET ATTACKING 
THE CORN. 


CORN HALF EATEN 
BY CRICKETS. 


the ground will be eagerly seized by the vast multitude 
below, which cannot find an unoccupied stalk to as- 
cend; but, unless they happen to be famished by a 
very long march over bare ground, they despise the 
husks and straw. The insect army, gorged with a 
plenteous repast, and perhaps exulting in its victorious 
prosperity, marches on to fresh fields and pastures new. 
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CORN STALK ENTIRELY 
STRIPPED. 


The agriculturists of the neighboring village are 
ruined. It is all over inafew hours. The Staurvonotus 
Maroccanus—a tremendous name for a terrible, tiny foe 
—has conquered and devastated the country ina very 
brief campaign more effectually than would have been 
done by a barbarous human invader. 

These ravages, in the part of Algeria where they have 
most prevailed, already extend over a territory three 
or four hundred miles in length, and the estimate of 


CRICKET WITH ITS OVARIES BURIED IN THE EARTH. 


the damage at six or seven million franes, which was 
made some weeks ago, has probably been much ex- 
ceeded. The aspect of the country this summer is dis- 
mal and distressing, the cultivators are in despair, and 
the attem pts to kill or drive away the insects have been 
quite unsuccessful. It seems impossible to stop them 
on the march, or to do anything with them afterward, 
when they have taken wings to themselves. The only 
plan to be recommended is that of searching, in the 
autumn and winter, for the places where they have 
laid their eggs, and either destroying the vitality of 
these by some chemical application, or watching for the 
appearance of the caterpillars, in March or April, and 
killing them before they can do any mischief. 

Locusts, in most parts of the north of Africa, have 
always been dreaded as the most formidable natural 
enemy. The Arabs, how- 
ever, eat locusts, as John 
the Baptist did; and one 
would not object to them 
boiled, with wild honey, or 
stewed in butter. Among 
the numerous accounts of 
them, in different coun- 
tries, is that of Mr. Bar- 
row, who visited aterritory 
where, he says, they cover- 
ed an area of 2,000 square 
miles. They had reached 
a broad river, and, in en- 
deavoring to get at the 
reeds growing along its 
banks, such enormous 
quantities of the insects 
had been drowned that the 
whole river was filled with 
their dead, sothatits water 
remained scarcely visible 
when hewasthere. On the 
seashore, when the winged 
insects came there, astrong 
wind drove them into the 
sea, which afterward cast 
their bodies up on _ the 
beach, forming a bank 
three feet or four feet high, 
for a length of fifty miles 
along the coast. It is a 
mercy to southern Europe 
that they cannot travel 
across the Mediterranean. 
—TIilius. London News. 
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First Voyage of the Steam- 
er City of New York. 
This new Inman line 

steamer tock 8 d. 11 h. 

and 29 m. corrected time 

in making her first passage 
this way across the Atlan- 
tic, arriving at New York 
in the early morning of 
August10. The vessel was 
actually steaming only 6 d. 21 h., the circulating 
pumps getting out of order. Those who have expected 
she would be a very fast vessel, and perhaps beat all 
previous records, are, however, as confident as ever that 
she will quite equal their anticipations after her ma- 
chinery has had a little wear. An illustrated descrip- 
tion of the vessel appeared in our issue of April 14. 


RELIC OF 
HUSKS. 
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British Naval Maneuvers. 

Some of the principal vessels of the British navy 
have been lately engaged in active maneuvers for the 
purpose of practice and instruction. Milford Haven 
was the locality chosen. Two fleets, A and B, were as- 
sembled, one for offense, the other for defense. We 
make the following abstracts from the Broad Arrow: 

The vessels were collected together very expedi- 
tiously, and arrived at the starting point of their op- 
erations in a state of preparedness for service which 
reflects the highest credit upon the Admiralty and 
dockyard officials. 

There never before existed anywhere a_ naval 
squadron possessing such powers of offense and de- 
fense as afe to be found in these two fleets, simply be- 
cause ships, guns, torpedoes, and all the other para- 
phernalia of naval warfare were never before so de- 
structive, and never before were such elaborate meas- 
ures taken to secure safety against the weapons of the 
enemy. In comparison with the duties to be per- 
formed, and with the naval forces of other powers at 
the time, the British navy of eighty years ago was un- 
doubtedly much stronger than we can show to-day, 
but absolutely the British experimental squadrons of 
1888 are by far the most formidable ever mustered. 

‘© A” fleet consists of thirteen armored vessels, eleven 
cruisers, two torpedo gunboats, and twelve first class 
torpedo boats, while ‘‘ B” fleet consists of nine armored 
vessels, eight cruisers, two torpedo gunboats, and 
twelve first class torpedo boats. Hence the British 
fleet “ A” and the supposed hostile fleet ‘‘B” together 
contain no less than twenty-two armorclad vessels, 
nineteen cruisers, four torpedo gunboats, and twenty- 
four first class torpedo boats. 

The greatest difficulty in handling this large collec- 
tion of vessels is found to be that of keeping them 
supplied with coal. The commanders of the two fleets 
have speedily discovered this to be the case, and if 
such a difficulty arises sosoon after commencing opera- 
tions on our own shores, what would be the position 
of a fleet blockading an enemy’s ports or attacking 
his commerce for any length of time? The delays in 
coaling the fleet at Milford have been put down to the 
credit of the colliersand the coal merchants, and per- 
haps with some justice, but in the event of the war 
operations being real, is it to be supposed that these 
blunders would be less likely to happen than when the 
ships are merely playing at war? 

Not only was there delay through a misappropria- 
tion of the coals carried by the several collier steamers, 
but in addition both delay and disaster resulted from 
the attempt to coal heavy armorclads in an open road- 
stead. The damage suffered in this way by the Ben- 
bow seems to have delayed the whole fleet for nearly 
twenty-four hours. Now, if there was a difficulty in 
avoiding damage to booms and gun sponsons when 
receiving coals from a merchant steamer in the com- 
paratively land-locked waters of Milford Haven, how 
much less likely is it that damage would be avoided 
when coaling at sea, outside a harbor, or on an ocean 
commercial track ? 

These considerations are deserving of notice, more 
especially from the fact that they appear toa large 
extent to be inevitable conditions of modern naval 
warfare, and are such as, would tell as much at least in 
our favor as inthat of our possible enemies. A great 
naval war between two maritime powers has not been 
fought since steam power entirely supplanted the use 
of sails in the largest war ships, and consequently we 
have little or no experience as yet of the true part 
which will be played by the coaling question in future 
naval operations on a largescale. These experiments 
seein to afford us some small idea of what would hap- 
pen in the event of a war, say between Great Britain 
and France. 

It is not only in the expense of chartering steamers 
to carry coal to our ships engaged in operations off the 
enemy’s ports that the penalty of wholly abandoning 
sail power would be paid, but also in getting the col- 
liers to their destinations in safety, and then in trans- 
ferring the coals from the colliers to the fighting ships. 
A shrewd enemy would lie in wait for the defenseless 
colliers, and by sinking or capture prevent them from 
taking the essential supplies of coal to the fleet. With- 
out that coal, an attacking or blockading fleet would 
be helpless and useless, 

Almost all the torpedo boats have come to grief in 
one way or another. Of the six belonging to the Lough 
Swilly squadron, only one arrived intact. All the 
others developed some weakness or other, either in the 
form of leaky steam pipes, burnt boiler tubes, or some 
other defect in the machinery department. 

War having, according to the Admiralty instructions, 
been duly declared at noon on the 24th of July, the 
same afternoon the Amphion cruiser, one of Sir George 
Tryon’s blockaded squadron, came sufficiently near the 
blockading ships to be chased by the Inflexible, which 
opened fire, but was soon left behind out of range, 
closing Lough Swilly, and getting within the circle 
supposed to be swept by powerful forts mounting ord- 
nance of 100. tons weight, with numerous smaller 22 ton 
guns of 92 inch bore. Admiral Rowley continued to 
advance with his battle ships and cruisers, returning 
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the fire of the Rodney until within the prescribed 
range of the fortresses, when, according to the rules 
of the mimic war, she and her consorts returned to 
their blookading stations. At Berehaven, the Rupert 
being left with her mines and cables guarding the en- 
trance, the Hercules leading, the blockading squadron 
was sighted soon after noon on the 25th, composed of 
the Benbow, Conquerer, Collingwood, Northumber- 
land, Northampton, Hotspur, and Mersey. The block- 
aded force, which had sallied out, consisted of the 
Hercules, Warspite, Ajax, Hero, Iris, Cossack, and 
Volage. The Mersey seemed intent upon cutting off 
the latter vessel, and therefore the Iris and the Severn, 
twin sister to the Mersey, were dispatched, and, com- 
ing within range, fire was opened, and then the Mer- 
sey, at once putting on all steam power, ran out of 
range‘of their guns and within the protected fort circle. 
The blockading, squadron keeping at a distance, and 
not coming near the fire of the forts, Admiral Tryon 
exercised his vessels in steam tactics, of which they ap- 
pear to have had little or no experience. The event of 
the greatest importance is the reported escape of the 
Iris, which will now be free to prey upon commerce 
in accordance with the rules issued by the Admiralty. 

The escape of the Iris was observed by the Active 
and the Rover, but as the Iris steamed 17 knots and 
her pursuers scarcely 14 and 12 knots respectively, she 
was soon out of sight, nor does it appear that the 
Arethusa, sent to Milford and coaled, to be ready for 
any such eventuality as the escape of a blockaded 
cruiser, is likely to catch her, for she rolls and jumps 
about ina very uneasy manner, scooping up the sea 


at her gun sponsons, and sending a deluge of water | 


over her deck, whereas the Iris seems both drier and 
steadier as well as faster. The maneuvers havealready 
shownthat the Sandfly and vessels of her class are un- 
suitable for war purposes, and the engines of some of 
the other classes seem to shake them far too severely. 
In the heavy breechloaders there has been an accident 
with one of the Rodney’s guns, temporarily disabling 
it, and we are now finding out several weak points. 
The Northampton’s steam steering gear broke down, 
and occasioned considerable loss of time in its repair, 
and several of the torpedo boats were troubled with 
leaky joints in their steam pipes or boiler tubes. The 
Calyso’s boiler tubes also proved leaky on her being 
driven at a high speed, and there have been several 
minor accidents, partly occasioned by a want of fa- 
miliarity with the work. On the whole, so far as the 
handling of our war ships and practicing them in use- 
ful maneuvers goes, there is every reason to be well 
satisfied that the mobilization of the fleet was urgently 
required, and will, we believe, hereafter lead to very 
great improvement, by instructing the officers far 
more thoroughly than is the case at present in steam 
tactics. 


See a ae 
The Great American Crop. 


Corn or maize is the great American tillage crop. 
There is no other of half its area. Wheat has nearly 
half and cotton a quarter of its breadth. Itis sufficient 
to cover Ohio, Indiana, and Illinois, with a slice of 
Iowa in addition. Its area last year, though reduced 
by drought, was 51 per cent of that of all cereals to- 
gether, and its product was 55 percent. It was grown 
by the Indians before the white man appeared on the 
continent. It is now grown in every State and Terri- 
tory in the Union, though sparingly in those of high 
elevations, in the Rocky Mountain region. The supply 
as population increas@ is enlarged rather than dimin- 
ished. It was 25°5 bushels per head in 1850; 26°6 in 
1860 ; 29°7 in 1870; and 35 in 1880. 

The crop, large as it is, is exported in small propor- 
tion. Only 4 per cent of the production of seven- 
teen years has gone abroad for a market. The home 
market is 96 per cent of all, and its relative abundance 
or searcity makes the price. Ifscarce, the price is high, 
and foreigners decline to buy; if low enough to com- 
pete with foreign feeding stuffs, a larger quantity is ex- 
ported. Neither Liverpool nor Chicago makes the 
price, but the farmers and country feeders, who use 
five-sixths of all. It isacrop of which railways carry 
but a small part. Less than one-fifth crosses State 
lines. Half is used for feeding for milk or flesh, 
one-tenth for human food, and four-tenths for the food 
of working animals. For spirits scarcely one per cent 
is used, and yet we hear demagogues, not tosay states- 
men, who insist that prices would go down if the 
farmer was deprived of the distillery demand. The 
uses of corn it would be difficult to limit, in food, in 
drink, in clothing, in bedding, in milk, meat and wool, 
starch and sugar. They are so many that the lack of 
foreign demand for the raw grain would prove a bless- 
ing, as there is a greater profit in enlargement of its ex- 
tended products. It is a raw material for manufacture 
which we have even less reason to import than cotton, 
wool, hemp, or flax, and which, like all other raw 
materials, should only be exported as manufactures. 


The prospect for the present year is for the largest area ! 


ever grown of this distinctively American crop. Aside 
from the area intended for grain, there will be millions 
of acres drilled for forage, the silo, and the summer 
dairy. No other plant will produceso much nutritious 
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feed on a given area. No other is worth so much for 
American tillage.—Dilling World. 
ee a nN a ak 
Frictional Gearing. 
At the recent meeting of the Institution of Mechani- 


cal Engineers, Dublin, Mr. John Purser Griffith, 
President of the Institution of Civil Engineers of 
Ireland, gave a description of the frictional gearing 
used on a double steam dredger in the port of Dublin. 

The double steam dredger No. 4, in the Port of 
Dublin, was built by Messrs. Thomas Wingate & UCo., 
of Glasgow, in 1871, and at that date was one of 
the largest dredgers afloat. Both sets of dredge 
buckets, the hoisting gear for the ladder, and the fore 
and aft winches, are all worked by a single-cylinder 
low-pressure condensing side lever engine of 150 i.h.p. 
It is necessary to be able at will to disconnect the 
gearing of either set of buckets from the main engine, 
or to raise the bucket ladders and warp the dredger 
about without driving the upper tumblers. To meet 
these requirements the builders adopted Robertson’s 
grooved frictional gearing (Proceedings, 1856, page 22). 
Two grooved pinions of 54 in. diain., with nine grooves 
cut to an angle of 40° and 1% in. pitch, were fixed on 
the engine shaft, and geared into two grooved wheels 
of 12714 in. diam., running on intermediate shafts, but 
not keyed to them. Each of these wheels revolved on 
an eccentric gun metal bush, embracing the inter- 
mediate shaft and turning freely on it; and by means 
of long levers connected with the eccentric bushes the 
grooved wheels could be put in and out of gear with 
thefpinions on the engine shaft. A cast iron driver 
keyed on the intermediate shaft was connected with 
the grooved wheel by a pin and sliding guide block, in 
such a manner as to allow of the eccentric motion ; so 
that when the grooved wheel was thrown into gear it 
carried the cast iron driver around with it, and there- 
by turned the intermediate shaft, on which was keyed 
a toothed pinion gearing into the large spur wheel of 
the upper tumbler. Thus at will! either or both of the 
upper tumblers could be put in and out of gear with- 
out stopping the engine. The speed of the grooved 
wheels at their circumference was about 500 ft. per 
minute. If half the engine power was transmitted by 
each set of gearing, and allowance be made for the 
friction of the engine itself, the tangential force at the 
rims would be about 3,690 lb., requiring, if the angle 
of the grooves were 40° and the coefficient of friction 
0°18, a pressure of 7,615 lb. between wheel and pinion 
to prevent slipping. The dredger worked on the 
average forty-seven weeks per annum for eleven years 
till 1888, and raised nearly 4,500,000 tons. Some of the 
difficulties experienced in connection with this grooved 
gearing arose from variations in the hardness of the 
castings. As the large wheels wore down, the rim de- 
flected between the arms, and this also caused unequal 
wear, which was attended by slipping of the gearing. 
In No. 4 dredger the pinion was wider in the face than 
the large wheel into which it geared, and was placed 
below it. The oil from the upper bearings trickled 
down the large wheel, and lubricated the outer grooves 
of the pinion. The wear and tear of these outer 
grooves was therefore less than that of the inter- 
mediate grooves. This led to their having a greater 
share of the pressure than the central grooves, and 
resulted in the outer faces bursting off. In addition 
to the mere angle, the form of the groove is an im- 
portant feature in grooved gearing. When wheels of 
unequal diameters work into each other, it must be 
borne in mind that the small wheel will wear faster 
than the large; and the shape of the grooves in both 
wheels should be such that they will remain similar in 
shape till the tops of the ridges begin to touch the 
bottoms of the grooves. As soon as this point is 
reached, the wheels must of course be re-turned or re- 
newed. [n 1885 and 1886 the dredger was repaired, and 
spur gear with brake wheels substituted. In place of 
the grooved pinion and wheel a toothed pinion was 
keyed on the engine shaft, gearing into a spur wheel 
which ran loose on the intermediate shaft, and to the 
side of the spur wheel was bolted a cast iron brake 
wheel. As in the original arrangement, a cast iron 
driver was keyed on the intermediate shaft. At each 
end of the driver was hinged a T-shaped lever. Tothe 
short arms of the lever were attached with adjusting 
screws two steel brake bands, the other ends of which 
were fastened in a similar manner to the corresponding 
T-lever at the opposite end of the driver. The steel 
bands thus embraced the brake wheel like a brake 
strap. The long arms of the T-levers were connected 
by tension rods with bell cranks hinged at the center 
of the driver ; and the bell cranks were also connected 
with a collar sliding on the intermediate shaft and re- 
volving with the driver. 

Mr. Bindon B. Stoney said the number of buckets 
they were able to get over per minute with the origina] 
frictional gear was twelve. With the modified brake 
gear they were able to get fourteen, with a much less 
consumption of coal. 

Mr. D. Adamson said the frictional gear was not 


: suitable for such a machine, where the motion was sa 


slow. Where the frictional surface was only passing 
through 8'3 ft. per second, it was utterly inapplicable. 
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THE POLYPARIUM AMBULANS, 

Dr. Korotneff, of Moscow, has just described an ani- 
mal from the Philippine Sea which is causing zoolo- 
gists some little trouble. The Polypariwm ambulans 
—that is the name Dr. Korotneff gives the new organ- 
ism—was taken by the co-director of the Franco-Rus- 
sian station of Villefranche in the strait that separates 
the Mindanao and Billiton islands. 

‘* When I took this animal from the trawl, it appeared 
to me,” says he, ‘‘ under the form of a glairy ball of a 
yellowish-gray, and of the size of a European chestnut, 
marked with spiral convolutions and covered with 
small tubercles. I isolated the bodyina glass, and 
soon saw the convolutions unwinding, the ball chang- 
ing into a sort of band of acertain thickness, each of 
the tubercles exhibiting a mouth-like orifice, and the 
entire body, to my great astonishment, beginning to 
climb up the sides of the glass.” 

In Fig. 1 the animal is represented climbing up the 
branches of a gorgon of the same locality. It will be 
seen from this figure that thesurface of the Polyparium 
that is turned inwardly when rolled up is very different 
from the other. It is upon this surface that it moves 
when climbing. It somewhat recalls the ventral disk 
of a snail, or, better, of a climbing holothurian, and 
may be considered as a ventral surface. This ventral 
surface is marked with two longitudinal furrows that 
divide it into three parallel bands, one median and the 
two others lateral, and each being about half the width 
of the median. The two lateral bands are not exactly 
alike, so that the animal is not perfectly symmetrical. 
The median band is provided with transverse series of 


Fig. 1—THE POLYPARIUM AMBULANS. 
(TWICE NATURAL SIZE.) 


suckers, each of which is placed exactly opposite one 
of the nearly spherical tubercles which carry the ori- 
fices of the dorsal side. This correspondence of the dor- 
sal tubercles, ¢, and ventral suckers, v, is clearly seen 
in Fig. 2, No. 1, which represents a vertical and longi- 
tudinal section of a small portion of the Polypartum. 
In this section we remark that the band that consti- 
tutes the body of this singular organism is hollow, and 
that its cavity is divided into successive chambers, J, 
by transverse partitions, c, arranged like those that 
separate from each other the segments of the body of an 
annelid worm. But here there is an important differ- 
ence. In an annelid worm the partitions that succeed 
one another separate chambers that resemble each 
other, and their two surfaces are nearly alike. Here 
the partitions have dissimilar surfaces, and are grouped 
in pairs, so as to turn their like faces toward each other 
and thus limit transverse chambers (Fig. 2, No. 1, 2), 
that are separated from each other by empty spaces, 
e. In the chambers, /, the hollow tubercles open at p, 
the cavity communicating with the exterior through 
the intermedium of the dorsal orifices already men- 
tioned. 

Taking merely the general form of the body into ac- 
count, and the regular repetition of the transverse par- 
titions, the Polyparitum might be considered a worm ; 
but, if it were a worm, a digestive tube ought to pass 
through the partitions, and open externally in a single 
orifice. But that is not the case here. The digestive 
tube is totally wanting. It is the wall of the chambers 
that has to digest the food materials, and the latter can 
be introduced into the chambers themselves only 
through the intermedium of the orifices of the dorsal 
tubercles. Consequently these orifices must really be 
considered as so many mouths. 


Now, in the entire animal kingdom, the sponges and 
polyps are the only animals in which the walls of the 
body perform the digestive functions, the body being 
thus only a sort of stomach. Despite its vermiform ap- 
pearance, then, the Polypartwm must be placed near 
these animals. On another hand, one well defined 
character distinguishes the polyps from the sponges, 
and that is the presence in the external layer of thin 
integuments of innumerable capsules filled with a veno- 
mous liquid, which a spirally wound thread, capable of 
untwisting at the least contact, causes to penetrate the 
bodies of animals exposing themselves to such contact. 
This is the cause of the burning sensation that the 
large sea anemones and medusas produce when they 
are touched. The wall of the Polyparium’s body is 
stuffed with such stinging capsules, and the animal is, 
therefore, a polyp, and the structure of its body walls, 
minutely studied by Korotneff, assigns it a place very 
near the sea anemones or actinias. Here begin the 
difficulties. 

For elementary teaching, naturalists have had the 
habit of selecting in the animal kingdom a certain 
number of types representing, for them, the funda- 
mental forms that animals can assume. These types 
are, in a manner, stereotypedin their mind, and they 
include in them all aberrant forms, without occupying 
themselves about the manner in which the types them- 
selves have been constituted. The sea anemones or 
actinias are just one of such types, and they serve as a 
starting point to explain the structure of the polyps 
that make up the large and important class of corallia. 
Dr. Korotneff then endeavored to find out how the or- 
ganization of the Polyparium could be connected with 
that of the actinias, the tissues of which are here re- 
produced in microscopical structure. The task was not 
easy. A few words will suffice to explain the difficulty. 
In the first place, the aspect of the actinias is very dif- 
ferent from that of the Polyparitum. An actinia is 
like a stemless flower whose animate petals are ar- 
ranged in numerous concentric series around a central 
orifice, which isthe mouth. The petals of these mov- 
able flowers are called tentacles. Fig. 2 (Nos. 2 and 3) 
represents transverse sections through the body of two 
of these actinias, an Alcyon and a Ceriantha. In this 
figure the central ellipse, g, is a section of a tube open, 
below which succeeds the mouth, and which some con- 
sider as a stomach and others as an esophagus. The 
radiating cells, 2, comprised between the central circle 
and the external one, c, which represents the wall of 
the body, each forms a continuation of the tentacle. 
As the wsophagal tube has in general a length much 
less than that of the body, the partitions that separate 
these cells soon become free from the internal side, 
and the cells all open in the central cavity of the 
polyp’s body. The same partition is common to two 
consecutive cells. 

All this agrees but little with the organization of the 
Polyparium. Here there is no esophagus. The cells 
do not communicate with a central cavity, and are, on 
the contrary, entirely separate from each other. More- 
over, the transverse partitions, whose arrangement is 
so strange, are not common to two consecutive cells, 
but each cell has its own walls, separated by an empty 
space from the walls of the two contiguous cells. 
The difficulty may be diminished by remarking with 
Dr. Korotneff that the cells of sea anemones are ar- 
ranged symmetrically on each side of two odd cells, as 
clearly shown in Fig. 2, Nos. 2 and 3,72. If the 
csophagal tube disappeared, and the partitions were 
elongated to the center of the polyp, they would neces- 
sarily meet in pairs and become united, and constitute 
an organism that would not be without some analogy 
with the Polyparium. 

We know, on another hand, corallia, such as the 
meandrinas and dendrogyras, in which the cells are 
arranged on each side of long, sinuous galleries, on the 
median line of which are found numerous mouths. Dr. 
Korotneff thinks that the Polyparium is the equiva- 
lent of one of these galleries—a Meandrina without 
tentacles and with numerous mouths arranged in a 
large number of transverse series, instead of being ar- 
ranged in a single longitudinal series. To this interpre- 
tation Mr. Ehlers opposes another. To him the tuber- 
cles of the Polyparium are so many tentacles provided 
with a mouth, and, in fact, the tentacles of someof the 
actinias of our coasts are perforated at the summit, and, 
according to Hertwig, in a certain number of deep sea 
actinias each tentacle is provided with a well developed 
mouth at the apex. Thetentacle may even be abortive 
and the mouth alone remain, and this doubtless brings 
us near to the Polyparium. 

While to Dr. Korotneff the Polyparium isa coralloid 
with numerous mouths and without tentacles, to 
Ehlers, on the contrary. the animal is a coralloid 
with perforated tentacles, but no mouth. Mr. Ehlers 
even asks if the animal is not a single large fragment 
of a deep sea actinia mutilated bya fish. Thearrange- 
ment, however, of the transverse cells separated from 
each other by an empty space removes all foundation 
from such a supposition. It does not, any more than 
does Korotneff’s theory, explain why each cell has its 
own walls separated from the walls of the contiguous 
cells, nor why several orifices correspond to the same 
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transverse chamber. Messrs. Ehlers and Korotneff 
both accept the coralloid as an ideal type to which the 
Polyparium must be likened, without asking what the 
former itself nay be. 

We have already shown that the eoralloid polyp is 
but an assemblage of simpler polyps closely united and 
forming an association in which the associates have di- 
vided up the roles. The central polyp alone has pre- 
served a mouth, and it swallows and digests for its as- 
sociates, which in general have no mouth, but capture 
the prey that the central polyp digests. They thus de- 
scend to the rank of tentacles. We have seen that it 
is not always thus, and that'in a long series extending 
from the Bunodes to the Liponema each tentacle-polyp 
can preserve its own mouth. But this is not the only 
mode of association shown by these polyps. Nothing 
obliges theim to arrange themselves in concentric cir- 
cles around a central individual, and nothing obliges 
them to unite so exactly that their walls are confounded. 
In the majority of forms intermediate between the hy- 
droid and coralloid polpys, such union does not take 
place, all the polyps living distinct. It isnearlyso with 
the Polypariwm. Here the polyps are arranged in 
transverse rows—an arrangement doubtless favored by 
the movements that determine locomotion. Each row 
dwells completely distinct from its neighbors, but the 
polyps of the same row are closely united, the walls sep- 
arating them have disappeared, as have the internal 
walls of the cells of the coralloids, and all together no 
longer form anything but one and the same transverse 
chamber. 

The close correspondence of the suckers of the ven- 


WF 


> 
7 
b 


ws 


£ Monit Sec. 


Fig. 2, 


No. 1, vertical section through two cells of the polyparium: 6, mouth; 
¢, partitions ; e, space between two celle; l, cavity of the trans- 
verse Cells; f, thick transverse bands; p, pharynx; ¢, cavity of the 
tubercles; 7, entodermic folds; v, sucker. No. 2, transverse section 
through the upper region of a sea anemone. No. 3, section through 
the upper region of an alcyonium: c, body wall; 2, lateral cells, even 
and symraetrical; ¢/, odd cells; 8é 8, partitions; g, sfomachul tube. 


tral surface and the tubercles of the dorsal prove that 
it is really thus: The polyps have in this way formed 
an association exactly comparable to that remarkable 
association of bryozoa called C7istalella. On the whole, 
the tubercles are comparable to the tentacles of the 
corallia, as Ehlers says, and their orifices are indeed 
mouths, as Korotneff will haveit ; but the Polyparium, 
an association of hydroid polyps, like the coralloid 
polyp, has not presented the same mode of division 
of the physiological work that the latter has.—Za 
Nature. 
a a a 
New Army Rifles. 

President Carnot, before his late journey to Upper 
Savoy, officially inspected the military school of St. 
Cyr, and the pupils, according to his request, were di- 
rected to test the rapidity of fire between the modi- 
fied Gras and the regulation Lebel rifles. In the space 
of 30 seconds the competitors provided with the new 
pattern firearm had discharged 150 cartridges more 
than the Gras section, both the parties numbering 50 
barrels each. With the magazines in’ action for con- 
tinued fire, it was found that the Lebel could deliver 
double the number of shots to the Gras for an equal 
lapse of time. The whole of the German army is now 
arined with the magazine rifle, and commentators have 
observed that the advent of some marked advance in 
war equipment in the German army has always been 
followed by war. 
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ENGINEERING INVENTIONS. 


A car coupling has been patented by 
Mr. Jacob Rhule, of Pittsburg, Pa. This invention 
covers an improvement on a former patented invention 
of the sume inventor, to adapt the coupling for use 
with dray heads of different lengths, and to strengthen 
and stiffen the draught plate and the angular brace by 
which it is sustained. 


A guide bar for stub switches has been 
patented by Mr. Frank Nemacheck, of Appleton, Wis. 
The guide bar has a cylindrical body, with flattened 
apertured ends, two of them being employed with each 
switch rail, and so attached that the rails will be 
positively guided in alignment with the main rails, and 
the switch be prevented from clogging. 


A locomotive boiler has been patented 
by Mr. Middleton G. Fuller, of Ten Mile Hill, S.C. 
This invention embraces a live steam pipe for each en- 
gine, having a throttle valve, the valves being detach- 
ably connected to a single operating lever, so that with 
one throttle valve the engineer is able to supply steam 
simultaneously to both engines, or to only one when 
the other engine is disabled. 


—_——_-e-«—___ 
AGRICULTURAL INVENTIONS, 


A double shovel plow has been patent- 
ed by Mr. William R. Craig, of Columbia, Tenn. This 
invention covers a novel construction and combination 
of parts constituting a double shovel plow not liable to 
become choked with rubbish, and of which the handles 
can be readily adjusted at any desired height. 


A lever for sulky plows has been pa- 
tented by Mr. Earl W. Drake, of Poynette, Wis. Com- 
bined with a main or lifting lever is a spring-actuated 
auxiliary lever pivoted to the main lever and adapted 
to carry the plow, whereby it is designed a sulky plow 
will do as good or better work in stony ground than 
can be done with the ordinary walking plow. 


—__-__¢0«—___-— 


MISCELLANEOUS INVENTIONS. 
A sash fastener has been patented by 


Mr. John F. Pool, of Mount Carmel, I!. The invention 
provides for the use of catch locks on the sashes and 
hook catches on the window frame, making a fastening 
which is automatic, and dispenses with the necessity 
of sash weights and cords. 


A gate hinge has been patented by 
Mr. James H. Davis, of Danville, Ky. It is a hinge 
adapted for a gate to be opened by a person approach- 
ing it from either side, the invention covering certain 
novel features of construction, making such hinges 
capable of more general use. 


A flower stand has been patented by 
M. Herbert L. Starks, of Preston, Conn. This inven- 
tion covers a novel construction of stand for flowers or 
house plants, designed to set before a window and made 
to revolve for more conveniently caring for the plants, 
the shelves being held to rotate in a free and level 
manner. 


A combination bracket washstand has 
been patented by Messrs. Gayger D. Tolman and 
Lorenzo D. Roberts, of Shawano, Wis. It hasa folding 
wash bowl support, consisting of a rod bent to form a 
circle and secured to a sleeve, with a removable pitcher 
shelf, and other novel features, making supports for 
various toilet articles. 


A kitchen table and cabinet have been 
patented by Mary S. Brack,-of E)] Paso, Texas. The 
cabinet is attached to one end of the table, and forms 
an integral part thereof, the whole being designed as a 
piece of furniture with which invalids or weak persons 
may accomplish considerable work without inconven- 
ience or fatigue. 


A window screen has been patented by 
Mr. George H. Gould, of West Lebanon, Me. This in- 
vention covers certain novel features of construction 
and combinations of parts in a simple and inexpensive 
screen, which may be quickly applied to or removed 
from a window frame, and is adapted to fit windows of 
different widths and heights. 


A flash light signal has been patented 
by Mr. William H. Thompson, of Richmond, Va. This 
invention is designed to provideasimple and efficient 
visual signaling apparatus for use for fire alarm or 
police signals, and consists in a novel construction and 
arrangement of parts in connection with operative elec- 
trical devices. 


A vehicle forms the subject of a pa- 
tent issued to Mr. Wilbur H. Weston, of Newburg, N. 
Y. The invention consists of a carriage body having 
the front part of its sides inclined inward, and doors 
fitted on the inclined parts, making an improved 
vehicle, permitting easy ingress and egress, without 
damger of soiling the dress on the carriage wheels. 


A mast hoop has been patented by Mr. 
Thomas Clapham, of Roslyn, N. Y. It is a detachable 
open mast hoop, consisting of a spring-metal rod bent 
upon itself toform an approximately open circle or 
hoop, making a hoop which can be readily attached to 
or detached from a sail, and the latter be conveniently 
unbent or bent. 


A blanket clasp has been patented by 
Mr. Donald Walker, of Caledonia, N. Y. It is made of 
a piece of spring wire bent upon itself in novel form, 
to be quickly applied to a blanket when in position over 
the harness, and is designed to effectively retain the 
blanket in contact with the harness, without piercing 
or otherwise injuring either. 


A mode of securing the fastenings of 
drilling tools has been patented by Mr. John H. Whal- 
ing, of Kingman, Kansas. This invention covers an im- 
proved form of coupling designed to prevent the acci- 
dental separation or disconnection of the tool or drill 
from its shaft orrod, the coupling being capable or 
resisting the great pressure or vibrations to which such 
tools are subjected. 


A balance staff for watches has been 
patented by Mr. Charles Morlet, of Hoboken, N. J. It 


consists of a spindle havinga shoulder or collar and 
with a screw thread, a roller screwing on the threaded 
part of the spindle and against the hub or cross bar of 
the balance wheel, making a simple and durable spindle 
for carrying the balance wheel, and facilitating an ac- 
curate and quick adjustment or removal thereof. 


A combined artificial flower and per- 
fume receptacle has been patented by Mr. Christopher 
Watson, of New York City. Any suitable form of 
bottle serves as asupport for the flower structure, the 
petals being suitably arranged and secured by paste or 
glue to the sides or neck of the bottle, there being also 
a wrapping around the lower portion of the bottle, 
with moss-like fiber applied over the wrapping. 


A propeller has been patented by Mr. 
Louis Greget, of New York City. The vessel is con- 
structed with twin hulls, suitably spaced, combined 
with two series of paddles operated alternately, each 
series by two crank shafts, the blades of the propellers 
having a pitch designed to obviate back pressure, and 
the construction being calculated to give a high rate of 
speed. 


A permutation lock has been patent- 
ed by Messrs. Conrad A. and Svend E. Johannesen, of 
Erie, Pa. Combined with two dials and tumblers ar- 
ranged in connection therewith, a spring plate and 
ratchet are arranged between the lock case and the 
outer dial, and an inversely arranged spring paw! plate 
andratchet between the dials, with other novel features, 
the lock being especially applicable for use on post 
office boxes, as well as safes and doors. 


A combined water tower, extension 
ladder, and fire escape has been patented by Messrs. 
Achilles Kalinski, Edwin Crippen, and Marcus T. 
Cashen, of New Orleans, La. It has telescoping pipes 
which carry ladders, the whole, when at place of oper- 
ation, to be operated by hydraulic or pneumatic pres- 
sure or by chemical gas, the apparatus cto be mounted 
on a truck and adapted to be run quickly to a fire either 
by horse or steam power. 
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Buffalo Steel Foundry, Buffalo, N. Y. 

Automatictaper lathes. Heading and box board ma- 
chines. Rollstone Machine Co., Fitchburg, Mass. 

“New Drill Chuck,” holding straight taper or square 
shanks. Address Standard Tool Co. Cleveland, O., 
mnfrs. of twist drills, reamers, and special tools. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. Y. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shaiting 


Works, Drinker St., Philadelphia, Pa. 


("Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. Thisis for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to repby to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Winerals sent for examination should be distinctly 
marked or labeled. 


(1) Locomotive Mechanic asks: 1. Will 
you kindly inform me what 1s an easy and very cheap 
mode of separating and collecting in quite large quanti. 
ties, the oxygen from atmospheric air into covered 
vats or other suitable holders, and so that the remain- 
ing nitrogen, etc., may pass off into the circumambient 
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| stenoaphars: or, if desired, into another holder? A. 
No such method is known. See Brin’s process, de- 
scribed in ScIENTIFIC AMERICAN SUPPLEMENT, No. 
623, which we cansend you for ten cents. 2. If the 
covered holder, thus containing the pure oxygen gas 
only, be sunk or rests in a tank of water, in same man- 
ner as illuminating gas in an ordinary holder, which 
latter rises or falls when the gas fills or empties it 
through pipes, would the oxygen in question escape 
through the waterin the tank? A. Not to any appre- 
ciable extent. 3. What is the specific gravity of oxygen 
gas, and of atmospheric air, and of common illuminat- 
ing gas, and of water, fresh and salt, respectively? A. 
Oxygen gas 1°10563, air the standard for gases 1°000, il- 
luminating gas 0425to 0°00. Water is generally taken 
as a new standard for solids and liquids and is called 
1,000. Then salt water of the ocean would be about 
1:0274. Water is 816 times heavier than air. 


(2) 8. H. B. writes: I want to make 
transparent some thin bond paper to use for tracing 
drawings; is there any liquid that will do the work and 
not leave the paper in a greasy state? A. Equal quan- 
tities of turpentine and Canada balsain or mastic var- 
nish, or a mixture of spirits of turpentine 6 parts, resin 
1 part, boiled nut oil 1 part, by weight, may be used to 
make tracing paper by application with a brush or 
sponge. 


(8) 8S. O. N. asks howte make platinum 
sponge and platinum black, andcan they be purchased 
in market, and where. A. Platinum sponge is made by 
adding to a solution of platinum chloride somechloride 
of ammonium and an equal volume of alcohol. The 
precipitate is filtered out and ignited. Platinum black 
is made by warming platinum chloride with caustic 
potash and alcohol, or by dipping the platinum solu- 
tion into a boiling mixture of three volumes’ glycerine 
and two volumes caustic potash solution (sp. gr. 1°08). 
Dealersin chemicals can supply both forms of plati- 
num. 


(4) H. P. B. asks for a formula for sil- 
vering the inside of small glass balls. A. Melt together 
¥ ounce Jead and 4 ounce tin, immediately add 14 
ounce bismuth, skim off the dross, remove from fire, 
and before it cools add 5 ounces mercury, and stir well. 
Keepin aclean glass. To use strain through a linen 
rag and pour into globe, and move around so as to coat 
its whole surface. The globe must be perfectly clean. 
Or, make an alloy of 3 ounces lead, 2 ounces tin, and 5 
ounces bismuth. Put into globe and melt over a spirit 
lamp, moving the globein all directions so as to coat 
the entire surface. Finally pour off the excess. 


(5) F. C. L. asks: 1. In what portion of 
the United States are the common dust or heat whirl- 
winds most numerous ? Where do they attain their 
largest size, and how large? A. In Kansas and Col- 
orado they are most numerous and probably of greatest 
severity. 2. Dothey ever become of dangerous or de- 
structive strength? A. They are very destructive both 
of life and property. 3. Have any photographs of our 
tornadoes ever been taken, and if so where can they 
be obtained ? A. For full treatment of the subject and 
reproductions of instantaneous photographs of torna- 
does, we refer you to John P. Finley’s most interest- 
ing book on “Tornadoes,” which we can send you 
for $1. 


(6) W. H.—Beeswax alone may be used 
for polishing handles, etc., in the lathe. It may be 
tempered to any degree of softness by heating with 
turpentine. This must be done with great care to avoid 
a couflagration. 


(7) H. P. R. asks for a recipe fora ce- 
ment to use in fastening the glass bottom in a photo- 
grapher’s developing dish, one that will withstand the 
action of chemicals. A. Use sealing wax, melted over 
the joints with a hot iron, and apply the glass hot. 


(8) R. C. says he has negatives which 
have begun tocrystallize. Others have an olive green 
color in the shadows. The crystallization is due to hy- 
posulphite in the film, which has not been sufficiently 
washed out. Wash the plates in cool changing water 
foran hour. The olive green color may arise from the 
use of an old fixing bath or in not sufficiently washing 
out the developer. Try soaking the platesin the fol- 
lowing : 

ANIM 252 sive Sie. sere ods oie ale wi vinivras setewle sae 
Citric acid.. 
Water.... 


for about five or ten minutes. It may clear the shadows. 


(9) E. C. R. asks: 1. If the speed of an 
armature is increased above its critical speed, does the 
current increase in quantity as well as tension? Which 
the most? A. Thecurrent increases in tension; its in- 
crease in quantity follows the same ratio. 2. What is 
the horse power of the S. E. motor, using 8 cells, plates 
5x7? A. About one-thirtieth horse power. 3. CanI 
make the motor do twice as much work by supplying it 
with twice as many amperes of current? A. Yes, pro- 
vided you do not overheat the wires. 4. I have an induc- 
tion coil composed of a bundle core{(No. 18 soft iron) 544 
inches long and ¥ inch in diameter,whichis surrounded 
by 4 layers of C. C. No. 22. The secondary ie ‘of 18 layers, 
10 of No. 32 aud 8 of No. 38, about 4,000 feet in all. The 
coil is 14 inches in diameter. It is wound carefully 
with layers of shellac between each layer of wire. 
Would you please intorm me from tmese data what size 
spark I can get from it? Also whether a condenser in- 
creases the size of the spark? A. The condenser in- 
creases the size of the sparks. You should get a spark 
4 tol inch in length. Use about 1 square foot of 
tin foil im your condenser. It will not be dangerous. 
5. If in using the S. E. motor as adynamo, I should 
turn the armature at the rate that 16 cells should turn it 
as a motor, would it give the quantity of currentthat 8 
cells of the same size would give if I should use the 
same machine for both purposes? A. There is no ne- 
cessary relation between the speeds when used as a 
motor and generator. 


(10) F. M. D. writes: 1. I have a bi- 
cromate battery of six cells, the carbon plates are2 x5 
m. and zincs are the same size, how large an incan- 
descent lamp ought it to run? A. About 4 candle 
power. 2, Can I charge a storage battery with this 
battery ? A. Yes. 3. Please describe how to makea 
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storage battery in as simple language as possible, with 
dimensions of lead plates, and the time necessary to 
charge it. A. For storage batteries we refer you to our 
SUPPLEMENT, Nos. 322, 323, and others which we can 
send by mail for 10 cents each. 


(11) C. W. asks for a recipe for making 
substitute for white wine vinegar? will esteem ila favor. 
A. Dilute acetic acid with water until of strength to 
suit your taste. 


(12) H. Poe asks for a composition for 
picture frames. A. Various formule are used. We 
give two: 1. Seven pounds glueare boiled in 334 pints 
water; 3 pounds white resin are dissolved in 3 pints 
raw linseed oil by heat. Mix solutions and simmer for 
44 hour carefully. Add enough whiting. 2. Three 
parts Flanders glue and 1 part isinglass, make into thin 
glue, dissolving each kind separately and mixing and 
straining. Mix with sawdust after cooling and reheat- 
ing. Oil the moulds before introducing the composi- 
tion. 


(18) J. H. asks: 1. 'To what extent 
must I enlarge the motor described in SciENTIFIC 
AMERICAN SUPPLEMENT, No. 641, torun a small skiff, 
nlso what battery to use ? The probable cost of such, 
and running expense. A. Enlarge it to twice the size, 
linear. Use a 16 cell plunging bichromate battery. Cost 
probably from $50 to $60. Cost percell per hour to 
run, about two and one-half cents. 2. Size of a two- 
blade propeller wheel for skiff. A. Eight inch. 3. 
Can all wire used in connection with motor be No. 18 
insulated, also the No. of layers and convolutions No. 
18 wire inthe sections onthe armature. A. Use No. 18 
on armature and No. 16 on field magnet. The number 
of layers is given in the article referred to. 


(14) J. L., Jy., asks what the specific 
gravity of water in a vacuum is. <A. The specific 
gravity of water 1s the standard for solids and 
liquids and is 1.000. In a vacuum it will be unchanged, 
but the water will weigh 1-815 more than in air on ac- 
count of the loss of buoyancy due to the removal of 
the atmosphere. 


(15) A. J. W. writes: I want to know 
of some substance that is a complete insulator of the 
magnetic current, such if placed between the poles of a 
magnet and the armature, will not itself be attracted to 
the magnet nor permit the armature to be. A. As we 
have often said in these columns, no such substance is 
known, and there is not least probability of such ever 
being discovered. 


(16) J. B. H. writes: I have been 
troubled Jately by accumulation of lime from water 
passing through water front in kitchen range. The 
clogging is so serious that sufticient pressure was made 
twice to rupture inch lead pipe. Can this deposit be 
dissolved in any way? I learn this occurrence is not 
anuncommon one here. A. The water back and pipes 
can be partially freed from incrustation by putting in a 
charge of caustic soda for a day, the same as is done 
for steam boilers. This would be a source of much 
trouble and delay for a range ina house. We can only 
Tecommend putting in a new water back and cleaning 
the old one for future use by closing one hole and fill- 
ing the water back with a solution of 1 part sulphuric 
acid to 4 parts water by measure; let it stand for a day 
or two, when the lime can be washed out. 


(17) A. 8.—The observed phenomenon 
was not a rainbow. The colored circle around the 
moon as seen when light fleecy or cirrus clouds are 
passing is properly called a halo, when very close a 
corona. It is caused by the refraction of the moon’s 
light by very small particles or vesicles of water form- 
ing the clouds. In the high region in which these 
clouds float, the vesicles of water are sometimes ina 
frozen condition, and may take the various forms of 
minute snow flakes, and in this form may reflect the 
moon’s light, giving rise to the white halo. To the 
various sizes of the water vesicles and the snow flakes 
is attributed the various sizes of the halos. A rainbow 
is always due to the combined refraction and reflection 
of the sun’s or moon’s light in falling drops of rain. 


(18) F. T. R. asks: Which will produce 


the mostthorse power—two engines 12 inches in diameter 
and 12 inches stroke, or one engine 15% inches diame- 
ter 17 inches stroke, all conditions being equal? <A. 
The one engine 1514 inches by 17 inches will do 25 per 
cent more work than the other. 


(19) T. E. & S. ask: What is the proper 
speed for a sixty inch circular saw to cut 15,000 feet of 
lumber per ten hours? A. The saw should have a 
speed of 600 revolutions per minute, for best effect. It 
should easily cut 15,000 feet of lumber in 10 hours with 
20 horse power. 


TO INVENTORS, 


An experience of forty years, andthe preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable usto understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in acoordance with the times and our ex- 
tensive facilities for conductingthe business. Address 
MUNN & CO.., oftice SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 14, 1888, 


AND EACH BEARING THAT DATE. 


LSeenoteat end of list about copies of these patents.) 


Album with separable leaves, photographic, H. 
A. M. Dittmar.........0. cecccerecccccccccceeereee 
Ales and similar liquids, device for cooling, W. B. 
Hawikins.... .... Perrrerererrr Sodaeveccds shed sieels 387,785 


Aluminum bronze and other alloys, preparing, P. 

0: (01) | 
Armor plates, etc., hardening and tempering, A. 

OVP ARG 68 ices ee ses fictive antec aces teeias 887,712 
Automatically-closing can, G. A. Poole.....387,959, 387,960 
Axle bearing, D. E. Hull 387,719 
Axle washer, automatic, C. M. Hubbard... - 387,883 


Axles, sand band and clip for vehicle, N.S. Ket- 


Baling press, H. W. Schwarzburg et al.. 
Barrels, device for venting, Nicklas & Beyer. 
Basket, fruit, J. H. Marvil.........eeesceee 
Basket, provision, J. Goldsmith 
Batteries, apparatus for charging and discharging 
secondary, M. Pfatischer................seeee8 «+ 387,988 
Batteries, electrolyte for galvanic, D. H. Fitch.... 387,679 
Battery. See Galvanic battery. 
Bearing for oscillating disks, crank, J. Thomson.. 387,829 
Beating engine, C. Aitchison.. «. 387,840 
Bed bottom, spring, A. Huber. - 387,787 
Bessemer converters, apparatus for intro ucing 
sand or other powdered or granulated sub- 
stances into, J. J. Fronheiser....... ........ sous 
Billiard tally, E. D. Waterbury 
Blanket clasp, D. Walker 
Block. See Carriage top prop block. 
Blotter, rolier, Campbell & Shaw. 
Board. See Multiple switch board. 


387,968 


Boiler. See Locomotive boiler. Steam boiler. 

Boiler, Orewiler & Larcomb..... ...........08 387,805 
Bolting reel, G. A. Gilbert............c00. coeeeseees 387,872 
Book, T. C. Ranshaw 387,917, 387,918 


Boots or shoes, staple for, E. H. Buckley.......... 
Box. See Tobacco box. 
Brake. See Car brake. 
Bridge bars, upsetting, F. H. Smith... .......... eos 387,824 
Bridge, draw, W. J. Briggs . 387,708, 387,852 
Brush for washing tumblers, etc., revolving, J. M. 
Mungiven 
Bucket, conveyer, F. A. Lockwood 
Bucket, feed, A. M. Smith.. 
Buckle, F. W. Hoffmann 
Bugs, cultivator attachment for gathering potato, 
J. Hunt 


387,854 


--- 387,720 
Buildings, heating and ventilating, W. N. Heaton 367,681 


Burner. See Gas burner. 

Calendar, H. S. Hack....... Sree tases ee 387.784 
Can. See Automatically closing can. 

Can heading machine, J. G. Hodgson .............. 387,880 
Car brake, A. Re@SC..........cccccecceccccceccecence 


Car coupling, W. R. Chadsey... 
Car coupling, G. W. Pero... 
Car coupling, J. Rhule....... 
Car, dumping, Barber & Finigan.. 
Car heater, R. Whelan................. 
Car heater, railway, Lanning & Young. 
Car heating, system of, C. L. Kline... 
Car motor, rallway, W. M. McDougall.. 
Car mover, L. B. Gifford............. 
Car starter, J. H. Parmelee 
Car starter, J. H. Pendleton 
Car wheel, L. M. Bullitt..... 
Car wheel, W. G. Richards 
Cars, cable grip for railway, J. H. Pendleton 
Cars, equalizing device for, H. J. Tate.............. 
Car. grip and brake gear of cable tram, N. H. 

Richards. 
Cars, grip for cable railway, J. H. Pendleton, 

387,911, 387,912 

Cars on cable railways, attachment for, J. H. Pen- 

AletON......... ce eeseeeceeeeceeeeeeens . 
Carpet fastener, R. W. Howerton.. 
Carpet stretcher, J. Story... ....... . 
Carriage top prop block, A. A. Lines 
Carrier. See Endless carrier. 
Cart, dump, Bex & Heunsch 
Cart, road, J. G. Gay 
Cartridge capping and decapping implement, W. 

M. FAarroW......-eeeeececcccccccccceee soccnceceneces 
Cartridge shells, making, H. S. Maxim oe 
Cartridges, percussion cap for gun, W. Lorenz.... 


+ 387,920 


387,723 
Case. See Organ case. 
Casting beam blanks, mould for, E. M. Butz....... 387,764 
Casting teeth of diamond saws, mould for, W. F. 
MY OP we ccesdecesieasveves cutsees agueiecaedieeees +e 387,986 
Casting the teeth of diamond saws, mould for, T. 
A. JACKSON... ... cc ccceeeeeeeeseeseeeeeeeeeeeeees 


Centering machine, S. B. Minnich 
Centrifugal machine, T. H. Muller. . 
Chain, detachable, J. F. McCreary............ees008 
Charcoal, apparatus (for the manufacture of, J. 

Scherffius 
Check hook, J. 8S. Matchette 


field 
Chimney cowl, H. Heisel . 
Cigar mould, C. F. T. Melzer. 
Clamp. See Paper hanging clamp. 
Clasp. See Blanket clasp. Parcel clasp. Pocket 

book clasp. 
Cleaner. See Seed cotton cleaner. 
Clock synchronizing system, electric, C. J. Hexa- 
rerrrerrrrr rer rrr «+ 887,974 
Clock system, electric, Warner & Bennett... «- 387,704 
Clocks, circuit closer for electric, C. D. Warner... 387,703 
Closet. See Water closet. 
Cloth, machine for beetling, D. Stewart............ 
Clothes rack, D. K. Barnhart. 
Clutch, friction, J. C. Potts. 
Coffin lid, J. D. Ripson...............- 
Combined gauge and square, E. K. Beckwith.. 
Combustion and extinguishing sparks, promoting, 

R. H. Coleman eee 387,623 
Conveyer, J. F. Simmons .. 387,820 
Copy holder, E. A. Bennett..... «» 387,706 
Core drill, J. F. Gourley et al. . 387,680 


387,749 
++ 887,758 
«. 387,810 
- 387,921 
387,966 


Corn husker, T. H. Mehring.. 387,795, 387,985 

Corset, I. Weed........... oan . 387,753 

Coupling. See Hose coupling. ‘Phill coupling. 
Vacuum apparatus coupling. 

Crimping tongs, L. L. ‘aaaee cee ev ees 387,658 

Cuff, apparel, W. Kahler.. ce 387,790 

Cultivator, 8. Draper....... 387,778 


Cultivator, C. A. Swearingen.. 387,751 


Cultivator and harrow, H. G. Cady............. « 387,856 
Cultivator, orchard and vineyard, G. WwW. Camp-. 

Deis isssiss soa sieas tioiaaiele oie a4 Sessa 644 dae eevee es + 887,765 
Cup. See Oil cup. 
Cuspidor, F. B. Clench.............ccccccccsecccccsases 387,622 
Cutter. See Paper cutter. 


Cutter head, 8S. J. Shimer 
Cutter heads, tool holder for, 
Dental plugger, D. D. Peabody 
Digger. See Post hole digger. 
Distance instrument, J. B. Faucette. 
Door, W. A. Schussmann........... 
Door check, W. D. Scarborough. 
Door mat, Fischer & Ewald.. 
Door mat, W. Smith 
Doors, device tor hanging, W. A. Schussmann.... 
Draught regulating device for plows and culti- 
vators, A. LYOD........eeeseeee 


++ 887,925 
387,924 
++ 387,655 


387,683 
387,698 
387,735 
387,678 
387,928 
387,697 


887,689 


Drier, W. McPherson.... ‘ ~ 387,652 
Drill. See Core drill. 
Drum, heating, I. H. Fry 387,715 


Drum, heating, J. J. Sullivan. «. 387,750 
Drum, winding or driving, Diescher & McGill..... 387,775 
Dust collector, J. S. ASN........cecec cc eeeee eee eoeeee 387,617 
Electric currents, measuring alternating, O. B. 
Shallenberger.............sscscescescseecceceeeees 
Electric currents, meter for alternating, O. B. 
Shallenberger . 388,003 
Electric cut-out, J. A. Powers.. « 887,732 
Electric machines, regulator for dynamo, Buck- 
ingham & Lemp. +. 887,853 
Electric motor, B. A. Fiske - 387,714 


388,004 


Elevator. Seé Water elevator. 
End gate, EF’. Selle....... .....ceeeceeeee ever tes «.. 388,002 
Endless carrier, A. L. Middleton « 387,727 


Engine. See Beating engine. 
Exercising machine, C. M. Bartholomew........ tis 
Extractor. See Lemon juice extractor. 

Eye bar upsetting apparatus, F. H. Smith. 
Eye bar upsetting machine, F. H. Smith... 
Eye, face, and lung protector, P. Baggerly 


387,845 


«+ 387,822 
++ 887,823 
«. 887,848 
++ 387,709 

387,800 
7,892 
++ 887,696 
++ 887,860 
- 387,691 


Feed water heater and filter, P. Rohan. 
Fence machine, W. A. Clary 
Fence stay binder, wire, Newbanks & Shivlar. 


Filter, centrifugal, R. L. De Lisser........... +» 387,865 
Fire escape, A. F. Bedell....... - 387,619 
Fire escape, W. J. Debus....... YAK 
Fire escape, rope, R. P. Lovejoy. . 387,650 


Penrose et al. 387,915 
« 387,932 


Fire extinguishing compound, E. G. 
Flash light signal, W. H. Thompson 


Flour stand, H. L. Starks 1,825 
Folder, sheet metal, M. J. Stark... « 887,746 
Frame. See Picture frame. 


Furnace. See Glass smelting furnace. 
carbon furnace. 

Gauge. See Combined gauge. Mercury pressure 
gauge. 

Galvanic battery, E. M. Hewett. 

Galvanic battery, G@. T. Woods... 

Galvanic battery jar, B. Overlack 


Hydro- 


387,643 
387,839 
« 887,654 


Garment stays, pocket for, L. Moschcowitz. 387,958 
Gas burner, regenerative, J. W. Baker.. 387.844 
Gas, manufacturing, G. S. Dwight..... 387,676 
Gate. See End gate. Hatchway gate. 
Gate, Park & Sanders............sseesseeeeee «. 387,730 
Gearing, F. J. Sprague : wee 887,745 
Geographical globes, apparatus for facilitating 

the reading of, Moreon & Durand............... 387,957 


Glass smelting furnace and regenerator, Schlach- 
ter & Heintz ... 
Glue, can for liquid, C. M. Martin.. 
Grain separator, K. W. Flagg.. 
Grinding machine, F. C. Hall.. 
Harvester, corn, W. A. Conner.... 
Harvesters, header attachment for, H. Bryan 
Hatchway gate, elevator, Nickum & Bunker 
Hat trimming machine, 8S. T. Newman 
Hay press, A. Veilleux................ 
Hay stacker, J. J. Wagaman 


Heater. See Car heater. Feed water heater. 
Hide scraping machine, A. Ott............. 387,903 
Hinge, gate, J. H. Davis..... 387,771 


Hoe, J. N. Parker.. 


.. 387,626 
587,687 
887,935 


Hoisting machine, Long & Atchley 

Holdback, vehicle, E. Walrath..............eceeeeee 

Holder. See Copy holder. Paper bag holder. 
Pen holder. Rein holder. Shade holder. 
Stovepipe holder. 

Hook. See Back band hook. 


Check hook. 


Hoop. See Mast hoop. 

Horse detaching device, A. T. Teakles............. 287,664 

Horse power, G. E. Burt.. «+. 887,945 

Hose coupiing, J. Miller «+. 387,899 

Houses, apparatus for moving, F. B. Duffey sicatees 387,630 

Houses, portable cooling apparatus for, R. F. 
Huniston « 387,954 


Hub boring machine, &. B. Deming.... woe 387,773 
Hydrocarbon furnace, B. A. Moody ++» 387,799 
Ice shaving machine, C. C. Clawson. . 387,861 
Incubator, W. P. Shepard............s000 cocceseeees 387,742 
Iron. See Sad iron. 

Jack. See Wagon jack. 

Jar. See Galvanic battery jar. 


Jar caps, machine for securing linings to, F. W. 


887,808 
« 387,683 
387,760 


Knitting machines, stop ‘mechanism for, M. C. 


“WYarwood 387,672 
Lamp, F. Meyrose.......... «+» 387,897 
Lamp, Argand, L. J. Atwood.. vee 887,756 
Lamp for lighthouses, oil, J. R. Wigham.. . 887,939 


- 387,951 
. 387,944 
. . 387,976 
“387, 980 387,981 


Lamp, reservoir, Evans & Ross. 
Tantern, J. H. Burrell, Jr... 
Lantern, W. W. Hutchins......... 
Lantern, rotatable signal, G. Madden. 


Lantern, tubular, F. Dietz............ceeeeeeeeereeee 387,970 
Lasting machine, Sinning & Avery.. . 387.926 
Lathing, metallic, B. Scarles......... - 387,740 
Lemon juice extractor, E. Baltzley...............6. 387,942 
Lifter. See Pie plate lifter. 

Liquid mixer, Fulton & Cornelius ......... gueeeees: 387,634 
Lock. See Permutation lock. 

Lock, H. Van Hoevenbergh............ccsseececeees 387.833 
Locomotive boiler, M. G. Fuller. 387,780 
Locomotive coupler, A. P. Massey 387,725 


Locomotive ‘feed pipes, cleaning strainers of, J. 
M. WaAlli8..........cccceeccceeeee © ceceeeeee sees 387,668 
Looms, shuttle ‘and operating device ‘therefor for 
narrow ware, Cooke & Bottomley.. 
Looms, Weft fork for, I. Jackson are 
Mast hoop, T. Clapham..............eseee coeseeeees 
Mat. See Door mat. 
Mat, E. R. Landon...........ccccecceeeee ceeeeeec ones 
Measuring machine, coin released height, N. W. 
Hartwell as 
Mercury pressure gauge, F. T. Sutley... .......... 
Meter. See Water meter. 
Metal bars, machine for straightening, grinding, 
and polishing, J. Farmer. 
Metal flanging machine, J. Tetlow... 


387,971 
387,665 


Middlings purifier, J. Huxtable. 387,955 
Middlings purifier, V. Monnier.. ..... - 387,798 
Molasses cups. hinged cover for, A. Taplin........ 387,826 


Mould. See Cigar mould. 
Moulding machine, T. B. Harkins 
Mortars, pestle for, J. D. Belton 
Motor. See Car motor. Electric motor. 
Multiple switch board, M. G. Kellogg, 

387,645, 387,888 to 387,890 


Music leaf turner, L. Bernhard ee. 387,707 

Musical instrument, mechanical, M. Gally . re 887,635 

Oil cup for burning crude petroleum oil, R. W. 
SMUD 2 ose cecce sec cgecciasecis cae sceseiste aiepersieoeed'evs 387,927 


Oil in stoves, etc., apparatus for vaporizing and 
burning, C. A. Weirs...... Perr o cbageds seceetaes 
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Oils, device for burning crude petroleum and 
other, J. T. Rader. ..........c cc eeceee cence e eens 387,811 
Ore concentrators, belt or endless apron for, I. A. 


WOOGDULEY foes Fea sieine suis nace ed cueweswasctetecs 387,964 
Organ case, C. H. Hubbe 387,884 
Organs, pneumatic action for, I. Bassett. 387,846 


Package for containing and displaying mercnan- 
dise, J. E. Cowles... .........0...0005 
Packing for piston rods, C. W. Mills 
Paper bag holder, W. M. Nix 
Paper boxes, machine for making and printing 
tubes or shucks for, G. M. Griswold... 
Paper cutter, G. H. Clarke 
Paper finishing roll, J. D. Pickles 
Paper hanging clamp, J. F. McAfee.... 
Parcel clasp, W. 8S. Rock.............++ 
Passenger mileage recorder, S. M. West.. wee 387,936 
Pavements, laying artificial, J. W. MacK 1'sht.... 387,724 
Pen holder, reservoir, I. Leutner - 387,686 
Permutation lock, C. A. & 8S. E. Johannesen.. 387,789 
Photographic print register, J. W. Allderige. « 387,841 


387,053 
. 887,621 
387,693 
387,792 
. 387,787 


Picture frame, E. Erschell.............eese0+ eseeeee 387,779 
Pictures, etc, line or cord for suspending, G. 
Hookham .... 0. .... ec cece cece eeeeeceeeeeeee eases 387,975 
Pie plate lifter, A. L. Pomeroy «o. 387,731 
Pipe welding ball, A. M. Saunders «+. 887,659 
Pipes, machine for making cement, V. Hepp. - 887,641 


Planing machine, wood, J. Baillie 
Plastic material while planing them into sheets, 

securing blocks of, F. Curtis................s0008 
Plow attachment, J. B. Tennison. ale 
Plow, double shovel, W. R. Craig........... ~ 387.770 
Plows, clearing attachment for, M. B. Sutley. . 387,962 
Plows, lever for sulky, E. W. Drake................ 
Plumbers’ traps, return vent protector for, W. B. 


387,757 


387,947 
. 887,699 


Ryan ‘ 
Pocketbook clasp, S. Zinn..... 357,965 
Pole tip, vehicle, . A. Aldrich... ........ 387,754 


Post for veranda railings, J. G. Schahfer. 
Post hole digger, W. Heaton 
Power. See Horse power. 
Press. See Baling press. 
or embossing press. 
Pressure or differences of pressure, apparatus for 


Hay press. 


Stamping 


indicating and recording, C. Herschel.......... 387,877 
Printer’s ink roller, F. E. Tuang.............ceseseeee 387,647 
Printing machines, sheet delivery apparatus for, 

C. B. Cottrell..... +++ 887,768 
Propeller, L. Greget « 387,783 
Propeller for vessels, H. B. Allison, - 387,616 
Propeller, screw, T. T. Woodruff 387,671 


Protector. See Eye protector. 
lung protector. 

Pumps, spring motor for, Reed & Frazee... 
Punching machine, check, J. N. Williams... 
Pyrotechnic helmet, C. B. Rockwood.............. 
Rack. See Clothes rack. Feed rack. 
Railway bridge danger signal, J. W. Steele.387,747, 387,748 
Railway, cable, J. H. Pendleton, 

387,907 to 387,910, 387,991, 387,994, 387,995 


Eye, face, and 


Railway grip and crossing, cable, J. J. Graff........ 387,782 
Railway heads, evener for, C. A. Upton............ 387,701 
Railway passenger mileage register, O. KE. 
Michaud...........ccccceeee ceeeeenececeees eeeees 387,898 
Railway rails, manufacture of, Meysenburg & 
Wostenholm .............ccce eee ceceees ceseeeeee 387,797 


Railways, driving mechanism for endless cable, J. 
Walker... » 887,835 
Railways, gripping device for cable, J. H. Pendle- 


PON aceite ieee veeeesenss 387,992, 387,993, 387,996, 387,997 
Railways, means for picking up and dropping ca- 
bles in cable, J. H. Pendleton................ « 387,998 


Railways, traction cable for, J. H. Pendleton...... 
Railways, traction device for cable, J. H. Pendle- 
. 887,989 
Rake tooth, - 387,815 
Reaping machine, G. H. Howe.. vee 387,684 
Receptacle for usein outhouses and like places, 
T. W. Carrico 
Recorder. See Passenger mileage recorder. 
Reel. See Bolting ree. 
Refrigerator vehicle, W. E. Beard 7,943, 
Register. See Photographic print register. Rail- 
way passenger mileage register. 


887,913 


Rein holder, C. W. Gilman... 387,638 
Rice machine, E. Eaches....... 387,867 
Roll, calendering, S. A. Hodgman ...............65 387,879 
Roller. See Printer’s ink roller. 

Rowing apparatus, A. G. Smith........ .........0ee 387,743 
Ruching, machine for manufacturing, C. G. Hill.. 387,878 
Sad iron, H. S. Pease...... 387,905 


Sash balance, J, Sjostrom. 
Sash fastener, J. F. Pool........ 

Sawing machine, W. P. Langley.... 
Saws, device for setting, gauging, etc., the teeth 


«887,662 
«887,809 
387,648 


Of, W. N. Harsen......... cc ceseeeeeesececeeeeenee 387,875 
Scale, automatic coin controlled ticket printing 

weighing, E. H. Amet....:.... «+. 887,842 
Seale, weighing, A. Taylor » 387,931 
Scoop, crumb or dust, J. Pusey 387,734 


Screen. See Window screen. 
Screw, clamp, P. A. Whitney... 
Screw, countersinking, J. T. Rider. 
Seed cotton cleaner, L. F. Carr 
Separator. See Grain separator. 

Sewing machine feeding mechanism, R. D. 


- 388,007 
- 388,000 
« 387,674 


Sewing machine welt guide, R. D. Tucker 
Sewing machines, needle for book, Smyth & Rey- 


Shade holder, L. J. Atwood . 
Sheathing and lath, combined wooden, T. H. 


387.967 
Shoe, C. E. Diehl 
Signal. See Flash light signal. 
danger signal. 
Sleigh knee, O. L. Dodge. ..........cceceeeeeeereeee 387,950 
Sleighs, shifting bar for, A. T. McDonel. .. 387,896 
Smoke consumer, R. H. F. Sewall...... +» 887,661 
Smoke consumer, E. Dobson..... -. 887,866 
Sower, seed, H. Amundson..... ‘ - 387,941 
Spark arrester, R. H Coleman... . 887,624, 387,625 
Spring. See Vehicle spring. 
Stables, fioor for, J. E. Dustin 
Stamping or embossing press, J. Thomson. 
Stand. See Flour stand. Wash stand. 
Staple machine, H. E. Cunningham.... 
Steam boiler, P. Donald 
Steam through pipes, device for controlling the 
flow of, S. Braggins............-000 ceeeee eee eens 
Stone, apparatus for manufacturing artificial, 
Jochum & Ebrhardt.. 
Stone, apparatus for transporting and setting, D. 


Railway bridge 


. 387,632 
- 387,830 


McDonald « 887,794 
Stove, W. F. Zimmermann.... seeees 387,940 
Stove for domestic purposes, gas, J. Galli.......... 387,870 
Stove, gas, P. J. Van Wie........... - 387,666 
Stovepipe holder, W. 8. Welsh... . 387,837 
Stove, vapor, F. J. Hubbard.......... . 387,786 
Stoves, cut-off for gasoline, P. A. Reedy........... 387,656 
Stoves or furnaces, heat regulator for, L. D. 
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Table. See Kitchen table. 


Tap valve for barrels, Murray & Cooney.. -« 587,802 
Telephone conductors, insulation for mechanical, 
BBs, Clark sicieccicd eee Sete Caps sie otteian sae oeaed se 387.969 


Telephone, mechanical, M. Garl......... ....56 « « 387.636 
‘Telephone support, N. W. Hartwell ~. 387,718 
Tenoniog machine, W. H. Doane......... 387,949 
Tension device, thread, A. W. Mathewson 387,984 
Thill coupling, F. 8. Blackman... .. 387,620 
Thill coupling,G. Brownlees, Jr. 387,762 
Thill coupling, W. B. Folsom 887,972 
Thrashing machine, D. J. & J. F. Devane. . 387,627 
Tire bender, J..F..Bender.... 387,548 
Tobacco box, J. G. Pierson.. 387.694 


Toboggan or coasting hill, artificial, J. Pusey...... 387,733 
Tooth crown, artificial, C. E. Diehl 887,774 
Toy spring gun, top spinning, O. P. Briggs 387,761 
Truck, E. F. Scholder.................000085 387,741 
Truck equalizers, die for forging, J. Reilley. 387,812 
Trunk lid support, S, Jones............... 387,886 
Type writing machine, W. J. Barron.. .. 387,673 
Type writing machine attachment, C. W. Thayer. 887,752 
Umbrella, W. B. Dimon... ............e ees eeeeeeeeee 387,628 
Vacuum apparatus coupling, H. N. D. Parker..... 387,904 


Valve. for rotaryengines, reversing, A. J.. Case, 


DP a. siaslticiendog becouse sin dseseeeia veisictisls o.. «007,858, 387,859 
Vaporizer and burner, hydrocarbon, W. F. Steele. 387,929 
Vehicle, W. H. Weston - 387,838 


Vehicle, side bar, E. D. Olin. 
Vehicle spring, W. M. Eccles 
Vehicle wheel, H. G. Lane. 


387,987 
387,677 
387,685 


Velocipede, C. E. Duryea.. 387,631 
Velocipede, E. G. Latta.... 887,979 
Velocipede, Ii. Thresher....... 887,700 


Velocipede, ice, Rihble & Spencer 
Vending apparatus, R. Whittaker. 
Vessels, combined bitt and deck pipe for, F. 8. 

. 387.894 
887,933 
887,816 
387,702 
387.735 
387,793 


- 887,814 
387,670 


Wagon fender, C. E. Wagner.. 
Wagon jack, E. A. Redford... .. 
Wall paper hanging machine, J. F. 
Wash stand and bracket, combined, G. W. 
Schvoley 
Wash stand, combination bracket, Tolman & 
Roberts «+ 887,832 
Watch balance, C. K. Giles 387,973 
Water closet, W. F. North..... ae 387,804 
Water elevator, pneumatic, J. B. Erwin. 387,711 
Water meter, J. Thomison.............. - 887,828 
Water meter, disk, J. Thomson.. .. 887,831 
Water tower, extension ladder, and fire escape, 
combined, A. Kalinski et al. 
Water wheel, I. P. Lambing. 


387,887 
387,791 


Well curb, H. L. Beach........ oee 887,759 
Well packers or tubing, anchor or support for 
deep, S. R. Dresser............. cece cceeee cece ceeee 387,67: 
Wheel. See Axle wheel. Car wheel. Vehicle 
wheel. Water wheel. 


Wick raiser, Z. Davis 
Windmill, D. A. Whinery is 
Window clearing apparatus, D. G. Richards.. 

Window screen, G. H. Gould 
Wire for the market, preparing spools of, W. 

Wallace............. 

Wire machine, barb, Tu. J. 
Wire netting, B. Scarles 
Wire netting, machine for the manufacture of, 


- 887,919 
887,781 


B. Scarles 7,739 
Wood, marbleized, W. S. Ingraham 887,977 
Wood, marbleizing, W. S. Ingraham 387,885 
Wrench, H. G. T. Glazebrook..... 887,873 
Zinc from ores, extraction of, A. H. Low.......... 387,688 


TRADE MARKS. 


Beverages, nutrient, Phillip Best Brewing Com- 

DADY e005 ob Mele wade deeded ceeds sdseeteiee evedse 15,777, 15.778 
Cereals, steam cooked, E. Elsworth 15,765 
Coat, protector to prevent soiling the collar, neck- 

tie, and upper part of the, A. F. Langdon....... 15,769 
Cornmeal, L. K. Lovejoy & Co......... ese c cere ese ee 15,771 
Extract of beef, Liebig Extract of Beef Company.. 15,770 
Extracts of meats, J. Maggi & Co.............. aareiarete 15,772 
¥ertilizers, commercial, Bowker Fertilizer Com- 
sees 15,761 
+» 15,768 

15,774 


Gun, chewing, C. T. Heisel.. 


Hair dressings or tonics, P. H. McMahon........... 
Linoleum, German Linoleum Manufacturing Com- 
PAD sssives sissies secs added nesce aie sdeis wee e Stewed reise 15,767 
Malarial compound, anti, Dr. J. G. Wannamaker 
Manufacturing Company..............sseeee soeeee 15,785 
Milk, condensed, H. Y. Canfield................ee000+ 15,764 


Oysters, lobsters, and fish, fresh, J. H. Brookmire 


Paints, fireproof, 8. Cabot... 
Remedy for dyspepsia, Dr. J. G. annamaker 
Manufacturing Company..............cceeeee es eee 15,754 
Remedy for external and internal use and for cer- 
tain diseases, certain, C. H. Rogers............. - 15,780 
Shirtings and sheetings, Wamsutta Mills. x 
Soap, Mexican Amole Soap Company..... 
Soap in bars, brown, Procter & Gamble. 
Soaps, Mexican Amole Soap Company.. 
Spectacles and eyeglasses, E. S. Fowler 
Stout, B. J. Semmes & Co... ........ 


.. 15,779 
+e 15.706 
«- 15,766 
- 15,781 


Varnishes, flatting, Lawson Valentine Company... 15,782 
Whiskey, rye, Martin & McAndrews...............6- 15,773 
DESIGNS. 


Badge, W. T. Mersereau.... 
Bottle, W. P. Crary........ 
Card or letter rack, T. A. Crabtree.. 
Carpet, S. Christie .. 

Carpet, H. Horan.. 
Carpet, E. Poole . 
Chairs, arm rest for barbers’, T. A. Kochs. ...18,525, 18,526 
Collar, J. Byers. ..............- «. 18,518 
Gas burner, F. Rhind we ++ 18,585 
Grave designator, veteran’s, F. H. Arnold.. «ee. 18,517 
Handkerchief or banner, W. H. Minnix.. 18,530, 18,531 
Handle, F. D. Merseau................. ++ 18,528 
Picture hook, W. A. Williamson. «+ 18,538 
Pulley frame, E. C. Stearns. «. 18,536 
+ 18.537 


Table cover, C. Wiesen.... 
Trimming, W. H. Maurer...... wee. 18,527 
Watch case or locket, H. S. Noyes. «18,532, 18,533 


A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 


Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will bea little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


Madvertisements. 


Inside Page, ench insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is setin agate type. Engravings may head adver- 
tisement3 at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


SEBASTIAN, MAY &C0’S 


Improved Screw Cutting 


Foot & a 
Power 

Drill Presses, Chucks, Drills, 
Dogs, and. machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on application 
165 W. 2d St., Cincinnati, O. 


$60 


Scroll Saws, Foot Lathes, Tools 
and Suppliesfor Amateurs and 
Machinists. Catalogue FREE. 
Novelty Tool Co., 177 Elm st., Cincinnati, 0. 


COSTS IN MANUFACTURES.—A LEC- 
ture by H. Metcalfe, U. S. A., delivered in the Sibley 
College course.—An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in SCIENTIFIC_AMERICAN SUPPLE- 
MENT. NO. 605. Price 10 cents. 10 be had at. this office 


and from all newsdealers. 


Wells, Oil and Gas Wells, drilled 
by contract to depth, from 5€ 
to 3000feet. We also manufacture 
and furnish eve ing required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

PierceWellExcavatorCo. 

New York. | 


TELESCOPIC OBJECTIVES AND MIR- 
rors. Their preparation and testing.—By H. Grubb, F. 
R. 8. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in SCIENTIFIC AMERICAN SUPPI.E- 
MENTS, Nos. 548 and 549. Price,10cents each. Tobe 
obtained at this office or from any newsdealer. 


OIL WELL SUPPLY CO. Ltd. 


91 &92 WATER STREET, 
Pittsburgh, Va., 
Manufacturers of everything needed for 
ARTESIAN WHLiLS 


for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


PETROLEUM FUEL.—AN ACCOUNT 


of the Pennsylvania Railroad’s experiments with the 
Urquhart system of burning petroleum on locomotives, 
andalso of the experience of the Grazi-Haritzin Rail- 
road with coal oil as a fuel. 

AMERICAN SUPPILEMENT No. 


fi 
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DB 
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Contained in SCIENTIFIC 
615. Price ten cents. 


To be had at this office and from all newsdealers, 


insutateo “Ait COVERINGS 


pILERS]) 


AND ALL OTHER | 


HIELDS & Brown Co. 


ST. 240%242 RANDOLPH STu 
ANI Toa SOME eae, ST 


HUDSON RIVER BRIDGE AT 
Poughkeepsie.—A lecture by T. C, Clarke, C. E., in the 
Sibley College Course. General description, Founda- 
tions, Superstructure, Temporary Staging. Trestle Work 
With 3 engravings. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 646. Price 10 cents. To be had at 
this office and from all newsdealers. 


With saw for cutting metals. Saves all the broken 
hack-saw blades. In use overtwo years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade, 50 cents. 
Extra blades 834'' x 44'’, “Star,” 7 cents each, 70 cents per 
dozen. by mail. Blades 8’’ xi", “Stubs,” 35 cents euch, 
by mail. Discount to dealers. a 
NOROTON MFG. WORKS, Noroton, Conn. 


PROPULSION OF STREET CARS.— 


A paper by A. W. Wright, in which an endeavor is made 
to solve the problem us to the amount of power required 
to start a street car and keep it in motion under average 
conditions. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT. No. 533. Price 10 cents. To be had at this 
office and from all newsdealers. 


OR WRITE 


TO US FOR PRICES. 


Ze Van Duzen’s Patent ‘I 
#; VANDUZEN & TIFT. | 


qr 
4 SOLE NATI. O 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

in this line of business they have had_ forty-one years 

mce, und now nave unequaled facili for the 
preparation of Patent Drawings, Specitications, and the 
rosecution of Applications for Patents in the United 
tates, Canada, and Koreign Countries. Messrs Munn & 
Co. also.attend te the preparation of Caveats. Copyrights 
for Books, Labeis, Reissues. Assignments. and Reports 
on Intringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents,etc. - . 

We also send. freeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York- 


BRANCH OFFICHS.—No. 622 and 62% F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 


—_——_" | 
=— + 


The Sturtevant Mill 


Crusher and. Pulverizer Combined, 


For Ores, Phosphates, Cement, and al] hard and refrac- 
tory materials. Unequaled for capacity and economy. 

Among the many large 

Manufacturers we 

refer to Milwau- 

kee Cement Co. 

(Cements), Mil- 

waukee, Wis. The 

Bowker Fertilizer 

FCo. (Phosphate 

Elizabeth- 

E. Bal- 


B Kock), 
ort, N. J. 
ach & Son (Ores 
nd Mattes), New- 


rk, N.J. Etiwan 
Phosphate Co. 
(Phosphate Rock) 
Charleston, 8. C. 
Address STURTEVANT MILL Ca., 


88 Mason Building, Boston, Mass. 


THE i POPULAR VERDICT. 


Erna, PA., June 11, 1888. 
GENTLEMEN: I am well pleased with your Ideal Felt 
Tooth Polisher. After using it my teeth ure smooth and 
have a lustre which cannot be obtained by the use of bris- 
tle brushes. Please send me two more, cost enclosed, us 


my family wish to try them. 
Trulv vours, 


N. 8PANG. 


BURTON, O., June 19, 1888. 
GENTLEMEN: The box of Felts were duly received, 
payment enclosed. [ have used the Ideal Felt Tooth 
vlisher for three months and find it indispensable to 

the toilet. Very truly yours, HELEN R. ¥YORD. 
ITs ECONOMY. Holder (imperishable), 35 cents. 
Polishers only need be renewed. 18 (boxed) 2 cents. 

Dealers or mailed. 

HORSEY MING. CO., Utica, N. Y. 


ELECTRIC CONVEYORS.—DESCRIP- 
tion of two ingenious systems for the electric carriage 
of smail packages. Illustrated with 13engravings. Con- 
464. Price 10 cents. To be had at this office and from 


all newsdealers. 


ERIE ENGINE WORK 


WALNUT STAEETERIF PA 
+ MANUFACTURERS OF 

STATIONARY-PORTAGLE-AGRICULTURAL - ENGINES 

STATIONARY -PORTABLE -VERTICAL- BOILER 


t 

| ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN 8UP- 
PLEMENT, 59. Price10 cents. To be had at this office 
and of all newsdealers. 


Steam! Steam! 


We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 


A Large Lot of 2, 3, and 4-H. Engines 


With or without boilers, low for cash, 


B. W. PAYNE & SONS, 


Box 15, Elmira, N. Y. 


ETIOLOGY OF SCARLET FEVER.—A | 


F.R.8.,0n the communicability | 


lecture by Dr. E. Klein 
of scarlet fever through the use of milk derived from 
cows to which a mild torm of the disease has been given 
by man. Contained In SCIENTIFIC AMERICAN SUPPLE- 
MENT, NO. 629. Price 10 cents. Tobe had at this office 
and from all newsdealers. 


Novelty “si: Puaces, 


Air 
Expose an Immense Heated 


Surface. 


Extract allthe Heat from |_| 
the Gases. Furnish Pure {, 
Warm Air in Abundance. 


Fourteen Years of Test. 
Universally satisfactory, 
Send for ‘‘ Our Furnace Book.” 


Abram Cox Stove Co., 


MANUFACTURERS, 


Philadelphia and Chicago, 


LIMITING NUMBERS OF TEETH IN 
Gear Wheels.—A valuable paper by George B. Grant 
treating of the different methods of determining the 
limiting numbers of teeth in gear wheels when small 
pinions must be used. The eyeloidal system. The in- 
erchangeable vulutesystem. The non-intercbangeable 
volute system. Unreversible teeth. With 11 figures. 
Contained in the SCIENTIFIC_AMEKICAN SUPPLEMENT, 
No. 59:2. Price 10 cents. To be had at this ottice and 
from all newadealers. 


GUILD & GARRISON 


BROOKLYN, N. Y.,U. S.A, 
Builders of Stenm Pumps for Water and every de- 
scription of Liquids or Semi-liquids. Vacuum Pumps 
of the highest efficiency. Filter Press Pumps, Air, 
Gan, and Acid Blowers. Air Compressors. 
Boiler Feed Pumps, etc. 


FIRE-BRICK.—BY R. A. COOK, A.M, 
An interesting description of the mining of fire clay and 
the manufacture of fire brick at Mt. Savage, Maryland 
where is located one of the largest establishments in 
the country devoted to this industry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 5388. Price 10 
cents. To be had at this office and from all newsdealers. 


Punching Presses of 
DES ANDOTHER TOOLS 


For the masufacumeot all kinda of 
SHEEY METAL aooDs, 
DROP FORGINGS, &o, 


Giles & Parker Press Cog 

Welddletamn, Cone, -S ; 
Branch Office and Factory, 203, 205 & 207 Center St., N. Y. 
ALCOHOL, SWEET POTATO. — AN 


account of a new industry recently established at the 
Azores—that of the distillation of alcoho! from raw 
sweet potatoes. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 57:2. Price 10 cents. To be had at 
this office and from all newsdealers. 


KEUFFEL & ESSER, NewYork, 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, Scarlet, Carmine, Yellow. 


The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen; 
prevents soiling outsideof pen-blades ; isthe 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
Mailed on receipt of 50 cents. 


TDIODS 


HOW TO MAKE THE WIMSHURST 
Influence Machine.—Directions for making a cheap and 
simple but efficient machine. With one figure. Contained 
in ScCIUNTIFIC AMERICAN SUPPLEMENT, No. 646. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


NEW CATALOGU 


——or—— 


VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 
MUNN & CO., 361 Broadway, New York. 


ROCHESTER N.Y. 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con- 
struction ofthe fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of allthe parts. Contained tn SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 
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THE MICHIGAN MINING SCHOOL, 
HOUGHTON, MICH. 

This School offers a two years’ practical course in Min- 
ing Engineering, Minerulogy, Petrography, General and 
Economic Geology, Chemistry, Assaying, Surveying, 
Mechanical Drawing, and related branches. In 1889 the 
course will be increased to three years for all students 
entering after 1888. The School, being centrally located 
in the Mineral Region of Lake Superior, affords special 
advantages for instruction in practical mining. The eli- 
mate of the region is cool and healthful. and as the 
School is a State institution, the tuition is free. For 
catalogues and further information, address 

M. B. WADSWORTH, Director. 


ATIC OBJECTIVES 


FCTROSCOPES@ 
HELIOSCOPES Sy 
EYE PIECES 


GOLD MINING MACHINERY. — DE- 


goription of scme new mining plants constructed in 
Englana for use in the Transvaal, Austriu and Hungary. 
With 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 59%. l’rice 10 cents. To be had at 
-this office and from all newsdealers. 

You can buy our back-geared screw 
cutting engine Lathe. For $2.50 a 
book fine Complete Practical Ma- 


or $ 0 chinist) that gives full instructions 


forits use. Almost any boy can find time, before ‘“go- 
ing for himself,’ to master this lathe, and thus estab- 
lish the foundation of a valuable trade. 


Workers of Wood or Metal, in The Workshop, 
without steam power, by using outfits of Barnes’ Pat’d 
Foot Power Machinery, can bid lower, and save more 
money from their jobs, than by any other means for do- 
ing their work. Send for Catalogue. ; 

. EF. & JOHN BARNES Co., 1999 Ruby St., Rockford, Ill. 


Shepard’s New $60 Screw-Cutting Foot Lathe 


2 Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. l.. SHEPARD, 

AGENT 


134 East 2d Street, | 
Cincinnati, Ohio. 


THE MIND CURE.—BY MARY J. FIN- 


ley, M.D. A review of the theory of metapltysical heal- 
ing in its relation to physiology and pathology. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
G27. Price 10 cents. To be had at this office and from 


Gap Lathe, $125 


all newsdealers. 


‘DROP INGS 


—~ anny 


BS & SPENCER O™ 


HARTFORD CONN, 


THE FORTH BRIDGE.—A PAPER BY 
A. 8. Biggart, describing the method employed in the 
erection of this great engineering work. With 8 fig- 
ures. Contained in SCIENTIFIC AMERICAN SUPP]. EMENT 
No. 626. lrice10 cents. Tobe had at this officeand 
from all newsdealers. 


2nd de> MACHINERY 2: 


N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y. 
CITY OF LONDON AND SOUTH- 


wark Subway.—Description of a new underground rail- 
way now in course of construction in London. With 7 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, NO. 626. Price 10 cents each. To be had at 
this office. and from ail newsdealers. 


AMATEUR 


HOTOGRAPHY. 


The most fascinating 
AMUSEMENT 


for home or outdoor 
recreation. 


Anybody can do it 
by simply tollowing di- 
rections as given in The 
Amateur Photographer, 
acomplete guide to pho- 
tography, which accom- 
penis each Camera, and 
is conceded to be thesim- 
plest, most concise and 
practicalwork published 


Complete Outfits, $10.00 and upward. 


ROCHESTER OPTICAL COMPANY, 


21 Aqueduct Street, Rochester, N. Y. 


CHEMICAL AND ALLIED INDUS- 


tries._By Watson Smith. An elaborate report upon 
the objects illustrative of the progress, advance, and 

resent position of the chemical indusiries shown at the 
Manchester Roya! Jubilee Exhibition, Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, NOS. 627, 628, 
629, 630. 632. Price 10 cents each or 50 cents for the 
series. To be had at this office and from all newsdealers. 


ELECTRIC LIGHT AND POWER. 


dco system of Arc and Incandescent Lighting. Di- 
rect or in connection with the Storage Batteries of the 
Electrical Accumulator Co. Dynamos, Motors, Lamps, 


Batteries, and Geveral Electrical Supplies. 
THE ELECTRO DYNAMIC COMPANY 
224 Carter Street, Philadelphia, Pa, 
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Scientific American. 


HENRY CAREY BAIRD & Co. 

Indastrial Publishers, Booksellers, and Iniporters, 

810 Walnut S8t.. Philadelphia, Pa... U. S. A. 

t2 Our new and Revised Catalogue of Practical and 
Bcientific Books, 80 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 


Paris Universal Exposition 
OF 1889. 
Office of the U. S. Commission, 
Vlills Building, 

15 BROAD ST., AND 35 WALL ST., NEW YORK. 

All persons, firms, or corporations who desire to make 
exhibits at the above named Exposition are hereby no- 
tified that information and blanks for applications for 
space will be furnished by the undersigned upon appli- 
cation to the above address. 


WM. B. FRANKLIN, Com’r General, 
SOMERVILLE P. TUCK, Ass’t Com’r General. 


Inter- 


Cilgagn si Und stil Exposition 


The undersigned will receive your Patents, Models, 
Machinery, or Goods, and placethem on exhibition and 
take proper care of them, showing and offering them for 
sale, and distributing your printed matter, OUR FEE 
Is 10, in advance, or with thearticles. We will 
also act as General Agents for Manufacturers. All 
shipments must be prepaid. 

Address, A. P. W. SKINNER. Secretary, 

Patent, Exhibition, and Security Exchange 

161 La Salle St., Chicago, (1. 


c JA PERFECT SEWING MACHINE 


MOTOR. 


;RUNS BY HYDRANT WATER 


PRESSURE. 


> 


NAVAL ARCHITECTURE.—AN _IN- 


teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fitty years. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 589. Price 10 cents. Tobe 
had at this office and from ail newsdealers. 


Wee A 


Send for REDUCED PRICE LIST of 


1888. 
Ma 88. 


HISTORY OF THE ELECTRICAL ART 
in the U. 8. Patent Office—By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 


WaTER MovTonrns. 
The most efficient and economi- 
cal means of obtaining from one- 
eighth to fifteen horse powerand 
upward. A motor which does 
the greatest amount ofwork with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators, 
Church Organs, Coffee Mills, 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any piece of Mechanism. x 

Binghamton Hydraulic 

sz State Street, Binghamton, N. Y. 


Whitcomb Lathes, date of July 1, 
American Watch Tool Co., Waltham, 


Power Co., 


THE DEVELOPMENT OF THE MER- 
curial Air Pump.—By Prof. Silvanus P.Thompson, D.Sc. 
An interesting historical paper in which the various mer- 
curial air pumps in use from early times upto the present 


are classified und described. I. Upward driving pumps. 
Il. Downward driving pumps. Ill. Upwardand down- 
ward driving pumps. . Combination pumps. V. In- 
jgctor pumps. VI. Mechanival mercurial pumps. With 

engravings. Contained in SCI&xTIFIC AMERICAN 
SUPPLEMENT, NOS. 6:29, 620 and 631. Price 10 cents 
each. To be had at this Office and from all newsdealers. 


PEDESTAL TENONER. 


Special Machinery for 
Car Work and the latest 
improved Woodworking 
Machinery of all kinds. 


C. B. ROGERS & CO., 


Norwich, Conn. 
109 Liberty Street, 
New York. 


ELECTRIC WELDING.—A PAPER BY 


Prof. Elihu 'l'homson, giving an account of anew way 
of utilizing the heating eftects of heavy electrical cur 
rents for causing union between pieces of metal,whether 
of the same or of different kinds. With 4 figures. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
592. Price 10 cents. To be had at this office and from 


all néwsdealers. 
Book (fatalogue 


Scientific 


Our new catalogue containing over 100 pages, includ- 
ing works ou more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CU., Publishers Scientific American, 


361 Broadway, New York. 


SUM CARY & MOEN E 
STEEL WIRE OF Sy DESCRIETION @o- © 
734 wrea.st. EVERY 2 STEELSPRINGS. NEWYORK CITY 


LIGHTNING CONDUCTORS.—DESCRIP- 
tion of anew form of apparatus furtesting lightning con- 
ductors, and the method of using it, fliustrated with8 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 596. Price10 cents. To be had at this 
office and from all newsdealers. 


ERFECT?“—~ ER 
NEWSPAPY EI LE 


The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribersto the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper, Heavy board sides; inscription 
“SCIENTIFIC AMERICAN” in gilt. Necessary for 
every One who wishes to preserve the paper. Address 


MUNN & CO., Publishers SOIENTIFIC AMERICAN, 
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BRAIDED PACKING, MILL BOARD,’ 


BRANCHES: Phila, 24 Strawberry St. 


SHEATHING, 
CHA LMERS-SPENCH Co., 
Chicago. 86 E. Lake St. 


PIPE COVERINGS 


Made entirely of ASBESTOS. 
Absolutely Fire Proof. 


CEMENT, FIBRE AND SPECIALTIES. 
FOOT HB. 8TH ST., N. Y.- 
Pittsburg, 37 Lewis Block. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


TELESCOPES—THEIR HISTORY 


and the discoveries made with them—By Prof. E. S. 
Holden. An interesting historical paper, discussing the 
development of the telescope from the time of Galileo 
up to the present day. Contained in SCIENTIFIC AM ERI- 
CAN SUPPLEMENT, No. 629. Price 10 cents. To be 
had at this office and from all newsdealers. 


OTTO GAS ENGINES. 


Over 25,000 Sold. 
....Gas Engines. 
....Gas Engines. 


....Gas Engines. 
leu Engines 


and Pumps. 
7 xas Engines 
Combined and Dynamos 


OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 


. New York Agency, 
_ 18 Vesey Street. 


THE NEW CROTON AQUEDUCT.— 
Detailed description of the great aqueduct now being 
constructed to increase the water supply of New York 
City. and also of the great dam which it is proposed to 
build across the Croton River, at Quaker Bridge. With 
engravings and a map. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 558. Price 10 cents. To be 
had at this office and from all newsdealers. 


H ORT-HA ND Send for Catalog 


of Books and helps 


E LF TAU GH Trorseir.instruction 


by BENN PITMAN and JEROME B. HOW ARD, to 
THE PHONOGRAPHIC INSTITUTE, CINCINNATI, OHIO. 


FIFTY YEARS’ PROGRESS IN TELE- 


graphy.—By W. H. Preece, F.R.S. An interesting his- 
torical paper. improvements in apparatus. 'ele- 
phones, Pneumatic telegraphs, Cables, Railway tele- 
graps. Capital invested in telegraphs. Contained tn Scri- 
ENIIFIC AMERICAN SUPPLEMENT, No. 607. Price 10 
cents. To be had at this office. and from all newsdealers. 


Makes a perfect 
Pipe Wrench of any 
screw wrench. Send 
for circular. Agents 
wanted. H.W. AT- 
WATER, 38 Warren 
Street, N. Y. City. 


ELECTRICAL STRESS.—AN INTER- 
esting paper by Prof. A. W. Rucker, on the stresses 
that exist in a dielectric between conductors of different 
potentials. With 9 figures. Contained in SCIENTIFIC 
AMEHICAN SUPPLEMENT, No. 646. Price 10cents. To 
be had at this office and from all newsdealers. 


EP 
TE 
% cents, 
Dy mail. 


Send for 


DISEASES OF DYNAMOS.—A PAPER 


by S. P. Thompson, D. Sc,, discussing the maladies to 
which dynamo machines are liable, and their treatment, 
cure and prevention. Contained in SCIENTIFIC AMEKI- 
CAN SUPPLEMENT, No. 627. Price 10cents. Tobe had 
at this office and from all newsdealers. 


Clark’s Adjustable Wing 


Ventilating Fans, 


For Ventilation of every de- 
scription. 


tieavy Fans 


FOR DRYERS. 


Results Guaranteed. 
Catalogue Free. 
GEO. P. CLARK, 
Box L, 
Windsor Locks, Conn, 
New York Agent, 
James Goldsmith, 744 Broadway, N. Y. 


NATURAL GAS INDUSTRY AT PITTS- 
burg, Pa.—A brief history of the Chartiers Valley Gas 
Company. With 5 iilustrations. Contained in So1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 627, Price 10cents. 
To be had at this office and from all newsdealers. 


: 


AND MILL FURNISHINCS, 
UTICA, N. ¥., U.S. A, 


MANUFACTURED BY MUNSON BROTHERS, 


MUNSON’S PORTABLE MILLS, 


ELECTROTECHNICS, DEFIN I TIONS 


and Designations in.—A list of the symbols proposed by 
Mr. Jamieson for electrical units, magnetism, and elec- 
tric measurements. With 4 figures. Contained in ScI- 
ENTIFIC AMERICAN SUPPLEMENT, NO. 595. Price 10 
cents. To be had ut this office and from all newsdeulers. 


HARRISON CONVEYOR! 


Handling Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢, 


Sole 


G24for | BORDEN, SELLECK & CO., {a8 242re, Chicago, Ik 
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HYPNOTISM 


Am. Gas C 


IN FRANCE.—AN IN- 


| teresting review ot the present status of this subject, by 


Max Dessoir. Contained !n SCIENTIFIC AMERICAN SuUP- 
PLEMEN', NO.613. Price 10 cents. To be had at this 
office and from all newsdealers. 


To introduce it into A MILLION 
FAMILIES we offer the 


LADIES’ 


HOME JOURNAL 


AND 


PRACTICAL HOUSEKEEPER 


From NOW 
to JAN’Y, 1889 


Four months—balance of this year, 
ON RECEIPT OF 
Silver 


ONLY |) CENTS 


Breakfast and Dinner Parties—Home 
Cooking, Dainties and Desserts. Teas, Sup- 
pers, Luncheons and Receptions. Gives ex- 

licitly all the little details women want to 
Rios: Tells how to entertain guests,-how to 
serve refreshments, what to have and how to 
make it. Everything new and original, practi- 
cal and well tested by experts. Accompanyi 
the recipes will be remarks upon pretty tablead- 
uncts, methods of serving and waiting, gar- 
ishing, table manners and etiquette. 

Children’s Page—Illustrated Stories. 

Flowers and House Plants—finely illus- 
trated articles, edited by Essen E. Rexrorp, 
with ‘‘Answers to Correspondents.” 

Mother's Corner—A page devoted to the 
care of infants and young children, Interesting 
letters from subscribers giving views and meth- 
lods of management. - Original articlesfrom the 
best writers Hlustrated articles on Games and 
Home-made Toys. Amusements for Sic 
Children. Illustrated. Kindergarten. 
lustrated articles by ANNA W. Barnarp.. 


CURTIS PUBLISHING CO., Philadelphia. 


ICE & REF 


IN CAS BILLS TO MANUFACTURERS 


By adopting ‘** Chamberlain’s Gas Controller Burner.”’ 
ontroller and 
Branches: %33 Bway. New York; C. D. LEET, U.S. Hotel, Boston. 


RIGERATIN 


Fixture Co., SPRINGFIELD, MASS. 


The CUSHMAN Patent 

8 Pinion Geared Scroll Chucks 

with their latest improvements 

4 are unexcelled. Made in all sizes 

fi| from 234 inch to 12 inch diameter, 

and are sold by the trade all over 

he world. 

Manufactured by. 

The Cushman Chuck Co., 
Hartford, Conn. 


PNEUMATIC DYNAMITE TORPEDO 


Gun.—An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip- 
tion and illustration of a proposed dynamite cruiser. 
with6 tigures. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 593. Price 10 cents. To be had at this 
office and from al] newsdeulers. 


MODEL and 


BXPERIMENTA 


WORK snciaity. 
RAILWAY AND STEAM FITTERS’ SUPPLIES 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 


HOME-MADE INCUBATOR.—PRACTI- 
cal directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 


ENSIONS $0,000,000 for Sol- 


ters, Sailors, their widows 
or parents. PENSIONS INCREASED. Discharges pro- 
cured. §27~No pension, NOFEE. Latest law, pamph- 
letFree ! PATRICK O’F ABRELL, Att’y, Washington,D. C. 
SAWS How to Straighten and Gum all kinds. 
Address, A. E. WILBUR, Oneonta, N. Y. 
LEAD SMELTING.—A FULL DESCRIP- 


tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 


SendforCirenars, 
C.E.Jones&Bre, 


CINCINNATI, 0. 
(Mention this Paper) 


AMERICAN SUPPLEMENT, No. 593. Price 10 cents. 
To be had at this office and from all newsdealers. 
Encyclo- Diamond Book free, 
. pedia of Drills and 2sc. for 
goo Engrav Lightning mailing it. 
ings of Hydraulic American 
WELL WELL Well Works, 
TOOLS, Machines. Aurora, Ill, 
UPLEX GAS REGULATOR CO. | City, 
county, and state rights for sule. On_exhibition 
at 105 West 418t Street, New York. 
er night. A 
$10.00 to $50.00 0. 
Te Bhatia : fitable bu si- 


. ic L- nterns and Views of popular sub- 
jects. RA ies on application. Part 1 Optical, 2 
athematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Staeet, Chicago, Ill. 
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URANCE GHART 3 
CASH CAPITA! .HARTEG 4,000 G00 
i Losses PAID IN 67 YEARS,_$58,750 000 


Th 
LTaiiieass CEs 


iy Wm. B.CLARK, Asst.Sect’ 
Cail-Boilers for the United States Navy.— 
NAVY DEPARTMENT, WASHINGTON, D. C., August 2, 
1888.—The Navy Department, having in view the possi- 
ble decrease in weight of machinery in vessels of war by 
the use of tubulous, sectional, or coil-boilers, has deter- 
mined to adopt such boilers, if suitable can be found, for 
a portion of the steam-power of One or more of the ves- 
sels about to be built. To this end, manufacturers who 
wish to offer such boilers for use by the Department are 
hereby invited to furnish plans of the same adapted to 
an armored Coast-defense vessel, on or before Septem- 
ber 15, 1888. Plans must be accompanied by certificates 
that boilers of the same make are or have been in suc- 
cessful use at sex: or on shore. Plans showing the space 
inthe vessel available for boilers, particulars of the 
autyrequired, and other information, may be obtained 
upon application to the Bureau of Steam Engineering. 
e boiler which appears tothe Department, after in- 
vestigation, to be the best forthe purpose, taking into 
account the evaporallvs efficiency, the dryness of the 
steam, the weight of the boiler, the weight of the water 
contained, the accessibility for repairs, the ease of mak- 
ingr epairs the simplicity and interchangeability of the 
parts,the space occupied, the ease of firing and of reg- 
ulating the feed, the suitability for working in battery, 
the capability of Jong continued steaming without 
cleaning, and the durability, will be adopted in the 
coast-defense vessel above mentioned, provided that 
the price, which must be stated when the plans are sub- 
mitted, is satisfactory to the Navy Depaitment Such 
boilers as appear to possess merit will betested by the 
Navy Department, if the manufacturers so desire, to 
determine which isthe more suitable for the purpose. 
Manufacturers who wish their boilers to be tested must 
furnish a boiler of the type of one of those proposed for 
the vessel and prepare it for test, either at their own 
works or at such place as may be arranged with the De- 
partment: The expense of the test of the accepted 
iler wili be borne by the Navy Department, and the 
cost of the fuel used in the test of the second best will 
also be borne by the Navy Department. Al) other tests 
must be at the expense of the purties offering boilers for 
competition, 
WILLIAM C. WHITNEY, Secretary of the Navy. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 


making ice-cream, Carpen- 
ters, Mechanics. 1 to& P. 
Fuel, Kerosene. No dust. 


Automatic in fuel and water 
supply. Illustrated Cata- 
longue free. See illustrated 
notice in Sci. Am. Aug. 4,1888. 


SHIPMAN ENGINE CO. 
92 Pearl St., Boston, Mass. 


IT PAYS to sellour Rubber Stamps. Free Catalogue 
to agents. Chandler & Fisher, Clevelund,O. 


HOR SALE. 


Aninterestinan invention, consisting of a swinging 
metal weather-strip for a car window, which is utilized 
as a fastening by which the window may be left open at 
any elevation. It renders impossible the window be- 
coming immovable through effects of muisture. When 
window is closed, it prevents it from rattling and ex- 
cludes all dust and air. lt has been approved by all 
master mechanics who have seen it, and is now on trial 
on one of the principal roads of the country. The pres- 
ent owner not being a business man, desires an associate 
so placed in business or so connected with railways that 
he can introduce and push the patent. Number of pat- 
ent 380,126. Address C. M., P.O. Box 773, New York. 


MELESCOPE For Sale. Teninch silver glass equa- 
torial mount. F. M. B., 2578. Market, Springfield, O. 
of Florida and 


TAKE THE a : 
berry! MONON ROUTE. 
E. O. Metsormick, Gen. Pass. ‘Agents Chien: 
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STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


B. Holmes, 


BETWEEN 
Louisville, In- 
cinnati, and all 
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Truss Hoop Driving. E. & 
BUFFALO, N. Y. 


CASTING METALS UPON COMBUSTI- 
ble Materials—A paper by A. E. Outerbridge Jr., de- 
scribing a process of casting ironand othermetals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With 4 illustrations. Contained in SCIENTI- 
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents. 
To be had at this office and from all newsdealers. 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ad ELEVATORS 


PROVIDENCE, R. I. 


Square, Oval, or Kound Smooth Holes. 
For carpenter, cabinet, and pattern work, 4 


BIT 


in. 50c., set $4.00, mailed free. Bridgepo: 
Gun Implement Co., 17 Maiden Lane, N. Y. 


TALCOTT’S COMBINATION 


PATENT BELT HOOKS, 
W. 0. TALCOTT, Providence, R. I. 


IRRIGATING MACHINERY ON THE 


Pacific Coast.—By John Richards. An elaborate dis- 
cussion of the modifications that have had to be made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT Nos. 624 and 6:25. 
Price 10 cents each. ‘lo behad at this office and from 


The Scientific [i merican 


PUBLICATIONS FOR 1888. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
The Scientific American (weekly), one year 


The Scientific American Supplement (weekly), on 
year. a Wises mieey Tey |= Suis ee ape 6) ble . 

The Scientific American, Export Edition (monthly) 
one year, 7 . é . 7 ‘i . 5. 


The Scientific American, Architects and Builders 
Edition (monthly), one year.. .  . an, Se Ce 


COMBINED RATES. 
The Scientific American and Supplement, 


The Scientific American and Architects and Build- 
ers Edition, . . . at hy ey ve 


The Scientific Américan, Supplement, and Archi- 
tects and Builders Edition, . . . 9. 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by posta 
or expressmoney order, or draft to order of 


MUNN & CO..361 Breadway, New York, 


$3.00 


7.00 


142 


Scientific American, 


[SEPTEMBER I, 1888. 


WMdvertisements. 


Inside Page, each insertion - = - 75 cents a line. | 
Back Page, each insertion - - - $1.0U0a line. | 

The above are charges per agate line—about eight | 
words per line. ‘I‘his notice shows the width of the line, | 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


The March of Progress! 


OUR LATEST IMPROVEMENT! 


**Competition is the life_of trade,’’ and if you 
have not seen our improved $3 Shoe, made for the 
Summer and Fall trade of 1888, you cannot im- 
agine how lively trade is, or how hard our competitors 
have to work to keep within sight of us. 

Ask your retailer for the James Means’ $3 Shoe, or 
the James Means’ $4 Shoe, according to your needs. 

Positively none genuine unless having our name and 
pricestamped plainiy on the soles. Your retailer will sup- 
ply you with shoes so stamped if you insist upon his doing 
so; if you do not insist, some retailers will coax you into 
buying inferior shoes upon which they make a larger 


oe JAMES MEANS' 
‘$3 SHOE 


UNEXCELLED IN 
STYLE uUNEQUALLED 


Such has been the recent progress in our branch of 
industry that we are now able to affirm that the James 
Means’ $14 Shoe is in every respect equal to the shoes 
which only a few years ago were retailed at eight orten 
dollars. If you will try on a pair, you will be convinced 
that we do not exaggerate. 

Oursare the original $3 and $4 Shoes, and those who 
imitate our system of business are unable to compete 
with us in quality of factory products. In _ourlines we 
are the largest manufacturers in the United States. 

Shoes from our celebrated factory are sold 
by wide-awake retailers in all parts of the 
country. We will placethem easily within your reach 
in any State or Territory it you willinvest one centina 
postal card and write to us, mentioning the SCIENTIFIC 
AMERICAN. 


James Means & Co., 41 Lincoln St., Boston, Mass. 


LITTLE WONDERS 


FIG. 5. 
OR, aE 


“4 DICKINSON’S 
UAOUUSTABLE 


DIAMOND TOOL 


FIG. 4, 


HAND & LATHE oe 
PATENTED AUG. II. 74. 


m ©6©Andshaped Diamond Carbon Points, indis- 
d «pensable tor Truing Porceluin, Hardened 

Steel, Chilled Jron, and Paper Calender 
ogc and Copper Rolls, also for Truing Inside of 
cau. Cylinders. Practical Mechanics and Paper 
Makers using them pronounce these Points 
a marvel ot theage for efficiency and dur- 
ability. doing that which no steel tool can 
do. After turning the Rolls, when inspect- 
ed by a microscope, there is no perceptible 
wear. They are now extensively used in 
Rolling and Paper Mills, both in this cou.n- 
try and in Europe. The subscriber is 
“Identified” with the “Emery Wheel” trade 
asthe Pioneer Maker of Diamond Tools 
since introducing the use of his Points and 
tools for the above purpose. Numerous 
com positewheels and new industries have 
been created where their “value” has! 
proved incalculable. Diamond Points re- 
round and sharpened. Carbon Tools reset and new car= | 


ons furnished for the same. Also, manufacturer und re- 
seter of glaziers’ diamonds. Send number of Tool desired 


to J. DICKINSON, 64 Nassau St., N.Y. 


TO INVENTORS 


AND MANUFACTURERS 


The 57th Annual Exhibition 


—OF THE— 


American Institute of the City of New York 
Will Open OCTOBER 3, 1888. 


Intending Exhibitors must make early application to 
secure proper space and clasification. For blanks and 
information, address General Superintendent, 

American Institute, New York City. 


THE PHONOGRAPH.—A DETAILED 
description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERIOAN SUPPLE- 
MENT, No. 632. Price 10 cents. 1'o be had at this 
officeand from all newsdealers. 


BALL ENGINE CO. 
ERIE, PA., 
MANUFACTURERS OF 


AUTOMATIC CUT-OFF ENGINES | 


For Electric Lighting, 1'ex- 
tile and Paper Manufactur- ; 
ing, and all purposes where ! 
a close governing engine is ; 
indispensable, 


GOING INTO THE POULTRY BUSI- 


ness.—<A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT, No. 596. Price 10cents. To 
be had at this office and from all newsdealers. 


PATENT 


JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 1b. 

pressure. Send for Lists. = 
HAND, BURR & CO., 

614 and 616 Market St., Philadelphia, Pa. 


Serge 
Wee 


VIM 


'S__THE BRIDGEPORT WOOD FINISHING CO 4 


r 


i? 
ie 


G M.BREINIG. AGENT, Princiral ete AF veneia a’ NEW MILFORD, Conn, rq 
W YORK OFFICE. 240 PEARL SS 


@FFICE & WAREHOUSE 2{) EASI DOLPH MANUFACTURERS or re 


HEELERS PATENT Woop F'ILLER..__ 


BREINIGS LITHOGEN SILIGATE PAINT 
LITHOGEN PRIMER. WOOD STAINS 


_ SILEX FLINT ano FELDSPAR. 
PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOOD FREE FO ANY ADDRESS. - 
nature on aecount of its resist- 


Sete, | VULCABESTON | 


rings, washers, accumulator . : : 


CHI 


e 


~< 
"4 
4 


s 


This material is composed of 
tos, combined with water and 
and pressed into almost any de- 
It is superior in many respects 


the well-known ‘mineral ‘Asbes- 


wm acid proof materials, molded 
sired shape and then vulcanized. 
to other materials of a similar 
ance to heat, acid, and alkalies, 
tricity. Kor electrical plates, 
cells, etc., it is unsurpassed. 


H. W. Johns Manufacturing Co. 


87 Maiden Lane, New York, 
SOLE MANUFACTURERS OF 
H. W. Johns? Asbestos, Millboard, Sheathings, Building Felts, Fire-Proof 
Paints, Liquid Paints, Asbestos Rooofing, etc. 
PHILADELPHIA. 


CHICAGO. LONDON. 


i- 7 @® WU LJ Ss 
VALVES 2. 
Nas TOR AXD \ASAST OW WANANG 
2 ___ JENKINS BROS. 


71 John St., New York. 105 Milk St., Boston. 
21 North Sth St., Phila. 54 Dearborn St., Chicago. 


THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the antiineink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43s. Price 10 cents. For sale at this office and by all 


newsdealers in all parts of the country. 
MEAT 


FQARESERVATION OF 


Without Cans—Kgg shell method. i Microscopes, Telescopes, 
I Apply to Dr. SALZER, 613 Park Ave., Baltimore, Md, A NTER N SLI D ES Spectacles, ” Barometers, 
~ Field Glasses, Photographic Outfits for Amateurs cc. 


W. iH. WALMSLEY & CO., Philadelphia, Pa. 


SES Sind ror Illus, price list free. Send for Special Bargain Lists, 
7S ARACTR CATALOG 
COPPER TUBES. 


it 
SF > \ISATTLRKEST fy 
Be WHE AGS EY 


SHEET BRASS BRASSWIRE 
Mention this paper. 


GAS ENGINEERING, RECENT PRO- 


gress in.—By A. Macpherson. Regenerative system of 
retort firing. Improvements in gus purification. Burn- 
ersand regenerative lamps. The Welsbuch gas light, 
Paraffin as a rival of coal gas, Oilin gas muking. Prices 
of residua) products, Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. GUL. Price 10 cents. ‘To be 
had at this office and from all newsdealers. 


aS 


STrBeb: BALILs. 


For Anti-Friction Bearings, of 
Best Cast Steel. Hardened, 


Simond’ 


THE BACKUS 


iv 


EX 


JAMES B. EADS.—AN ACCOUNT OF 


the life and labors of this eminent engineer. Witha 
portrait. Contained inSCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 59. Price 10 cents: To be had at this 
Office and from all newsdealers. 


CLnMBIA 
BICYCLES - 
dung RICYCLES 
SHR TANDEMS 


GUARANTEED = HIGHEST GRADE 
ILLUSTRATED CATALOGUE- FREE 


——~* Pope Mra.Co. 
79 FRANKLIN ST- BOSTON 


el 12 WARREN ST. NEWYoRK 
Houses|l291 WABASH AVE.CHICAGO. 


GEOLOGY EXPLAINED IN ITS SIM- 


Plest Form.—An interesting object lesson in geology. 
ontained in SCIENTIFIC AMERICAN SUPPLEMENT, NO, 
630. Price 10 cents. Tobe had at this office and from 
all newsdealers. 


Ground, and Burnished, from 
8-16in. to 2in. diameter. 

In quality and density of metal, 
in uniformity of temper, und in ac- 
curacy and nicety of finish warrant- 

7? ed unequaled. 
& Samples and prices on applica- 
: tion. 
Rolling-Machine Co., Fitchburg, Mass. 
Is the cheapest power known for driving all kinds of 
light machinery. Thousands in use the world over. 
Speak for themselves. Sold with or without a governor. 
a It is noiseless, neat,compact, and runs without attention 
ral + 
! A wonderful Air Mover. Invaluable for ventilating 
i | | factories and public buildings. Will remove smoke, 
. 7 dust. steam, aes a ees fod, is ansed tor drying, — 
eating or cooling. Send for Spec a. is 
WATER MOTOR BACKUS WATER MOTOR CO., Newark, N.Jd. H AU S) Le E R 
| - The Baldwin” 
Exhibited at the late American Institute Fatr, New York. 
A four horse-power engine in connection with storage bat- 
tery, running incandescent electric lights (and without 
battery, 32 lights), giving a perfect light, with all the steadi- 
ness that can be obtained from the high-speed steam engines 
in common use forelectric lighting, and permitting any num- 
ber of lights to be shut off or turned on without affecting the 
remaining lights in the slightest degree. A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
purposes where a safe and cheap power is required. Manu- 
factured and guaranteed by 
Otis Brothers c& Co. 
: Elevators and Hoisting Machinery, 
38 PARK ROW, NEW YORK. 
INISTS’S I LATHES 5 
CH seno 13 rene PRY CHUCKS «00% 
FOR ILLUSTRATEO CATAI.OGUE le ae? “SCREWS 
MONTCOMERY&CO 10S FULTON St NY SS o@aiciecns ere 
PHTHISIS.—A PAPER BY DR. Hi. C. 
Wood, describing in detail the new treatment of con- 
sumption by sulphureted hydrogen. Contained in ScI- 
ENTIFIC AMERIOAN SUPPLEMENT, No. 694. Price 10 
cents. To be had at this office and from all newsdealers. 
Hyatt Pure Water Co. 
NATURE’S PROCESSES 
Purifying 150,009,000 Gale 
Jons Daily. 
Adopted by TWENTY dif- 
ferent CITIES and Towns, and 
a THOUSAND or more MANU- 
FACTURERS, etc., inthe Unit- 
ed States, Canada, West In- 


dies and South America. 
HAs NEVER FAILED. 
Free from Legal Complica- 
tions. 
Recommended by Engineer 
Corps, U. S.War Department, 
and the Highest Authorities 
on Sanitation and Hydraulic 
Engineering, 
esults Guaranteed. 
For Circulars and Estimates 
Address 


HYATT PURE WATER COMPANY, 
16, 18 & 20 Cortlandt Street, NEW YORK. 


BELTINC, PACKING, HOSE. 


Oldest aud Largest Manufacturers in the United States. 


VULCANIZED RUBBER FABRICS 


For Mechanical Purposes. 


Air Braie Hose 
Gee “A SPECIALTY. 

RUBBER MATS, ; 
RUBBER MATTING, - 
— AND STAIR TREADS. “ : 
YORK BELTING & PACKING CO., PARK ROW, N. Y. 


. Branches: 167 Lake St., Chieago; 308 Ch “Phila; 52 Summer St., Boston; 
Post & Co., Cin.,O. Europe’n Br’ch, Pickeup £ Bt arg (Freihafengebiet), Ger. 


RUBBER 


NEW 
JOHN H. CHEEVER, Tr as., 
J.D. CHEEVER, Dep’y Treas. 


© 1888 SCIENTIFIC AMERICAN, INC. 


RY GRINBING 


P SHING MACHINERY 
THIRD AND BERLAND. PHILA. 


HOW TO MAKE AN INCUBATOR.— 


Full directions. illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contuined in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 612. !ricel0 
cents. To be had at this office and from all newsdealers. 


SYRACUSE MALLEABLE IRON WORKS 
THEAMERIGAN BELL TELEPEONE C0. 


95 MILK ST., BOSTON, MASS. 


W.B BURNS PRO 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


AND FINE GRAY IRON ALSO STEEL 


DLLEABLE asic rams iy 


THONAS DEV HCO FINE TNNING aay CRED 


FINISHING , 
LEHIGH AVE. & AMERICAN ST. PHILA. ¢&___--—** 


TEE 


Scientific American 
The Most ous ater ‘a the World, 


Only $3.00 a Yenr, including Postage. Weekly. 
52 Numbers a Venr. : re 


This widely circulnted and splendidly fllustrated 
paper is publisted weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manuf:ctures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.60; three months, $1.00. 

Clubs.—Sp cial rates for several names, and to Post 
Masters. Write for particulars. 

The safest way toremit is by Postal Order, Draft, or 
xpress Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly uddressed, 
seldom goes astray, but is at the sender’s risk. Ad< 
dress all letters and make all orders,drafts, etc., pay- 


able to 
MUNIN & CO. 
361 Broadway, New York. 


TEE 


Scientific American Supplement. 


This isa separat and distinct publication from 
Tar SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THe SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufacturesat home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for fhe SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. ¥., 
Publishers SCIENTIFIC AMERICAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinarv book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
Perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this 1nagnificent work 
have won for it the Largest Circulation of any 
Architectural] publication in the world. Sold by al 
newsdealers. $250 ayear. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


HE ‘Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
bard Sts., Phila.,and 47 Rose St., opp, Duane St., N. Y. 


